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CHILDHOOD LEUKEMIA CLUSTERS IN 
FALLON, NV 


THURSDAY, APRIL 12, 2001 

U.S. Senate, 

Committee on Environment and Public Works, 

Fallon, NV. 

The committee met, pursuant to notice, at 9:00 a.m., at the 
Fallon Convention Center, 100 Campus Way, Fallon, NV, Hon. 
Harry Reid (acting chairman of the committee) presiding. 

Present: Senators Reid, Ensign, and Clinton. 

Also present: Representative Gibbons. 

OPENING STATEMENT OF HON. HARRY REID, U.S. SENATOR 
FROM THE STATE OF NEVADA 

Senator Reid. The United States Committee on Environment and 
Public Works is called to order. 

First of all, I’d like to welcome everyone here. This is what we 
call a field hearing. I’m particularly thankful for the support that 
we’ve gotten from the community in Fallon. It’s been a lot of work 
to put this together and the hosts have worked very hard to pro- 
vide this facility for us and to work with the staffs of the various 
Members of Congress who are concerned about what’s taking place 
in Fallon. This has been a community effort, as I mentioned. All 
local officials have been cooperative, and especially the parents of 
the children who are sick. 

I’m fortunate today to have with me my two colleagues from Ne- 
vada, Senator Ensign and Representative Gibbons. Senator Clinton 
will be here shortly. Her plane is about to land. When she arrives, 
I’ll say a couple things about her. I want everyone to know, by vir- 
tue of my being the Ranking Member of this committee and also 
under the auspices of Chairman Bob Smith of New Hampshire, I 
have extended an invitation to Senator Ensign and Representative 
Gibbons to act as de facto members of this committee today. I’m 
also pleased, of course, to have with us the Governor of the State 
of Nevada, Kenny Guinn, Assemblywoman de Braga, and Senator 
McGinness, who have expressed to me their deep concern about the 
incidence of leukemia in Fallon. I want to extend a special welcome 
to our witnesses, some of whom have traveled great distances to be 
with us here today. We’re extremely fortunate to have national ex- 
perts on a range of issues important to the community, including 
children’s health, childhood leukemia, cancer clusters, and environ- 
mentally-related health problems, as well as State, local, and U.S. 
Navy officials, with a wealth of expertise and a demonstrated com- 
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mitment to addressing the difficult circumstances surrounding the 
citizens of Fallon. 

The second goal of this hearing is to examine the Federal Gov- 
ernment’s approach to identifying and responding to so-called dis- 
ease clusters, including health problems that may be linked to en- 
vironmental conditions. There’s a widespread concern among the 
citizens of this country about our being exposed in our day-to-day 
lives and about what we’re exposed to and what effect exposures 
may have on our health and especially the health of our children. 
While a number of Federal agencies are doing an excellent job of 
supporting State and local officials in addressing community health 
concerns, the support system often seems uncoordinated, ad hoc, 
too little, and many times too late. So I believe the time has come 
for the Federal Government to craft a coordinated approach for re- 
sponding to the needs of communities for support and guidance in 
identifying and addressing disease clusters and outbreaks. 

Now, here’s how we’re going to proceed today. After the opening 
statements of my colleagues, we’re going to have three panels of 
witnesses. The witnesses on the first panel will make remarks of 
up to 5 minutes, then we’ll have questions of the panel members 
from the Members of Congress, and then we’ll proceed to the sec- 
ond and third panels the same way. Preceding these panels, we’re 
going to hear from the Governor of the State of Nevada, Kenny 
Guinn. After the third panel has finished with questions, there will 
have been circulated in the audience little cards, and any questions 
that people have to ask Representative Gibbons, Senator Clinton, 
Senator Ensign, or myself, we will be happy to answer those, time 
permitting. Those questions that are in writing that have your ad- 
dress on them, if we don’t have the opportunity to respond today, 
we will respond to those in writing. The cards are in the lobby, and 
we’ll make sure that they’re circulated also, for those of you who 
missed them when you came in. 

We must complete this hearing by one o’clock today. There’s an- 
other event scheduled to take place in this room this afternoon. 
Mayor Tedford has worked minor miracles to provide us the space, 
and I have assured him, my staff has assured him, that we’ll wrap 
this up in time for him to set up for the next event. If anyone 
wants to submit written testimony, please do so. The hearing 
record will remain open for 1 week. Testimony provided by April 
19 will be included in the record. 

I think also one of the important things that I want to talk about 
is — and we make mistakes here. My staff gave me my pages in re- 
verse order. So I’m now on page 3 — I’m on page 2, I’m supposed 
to be on page 3, but it’s a minor problem. We’re going to look at 
a very complex problem, as I’ve indicated. I have 5 children and 
soon will have 11 grandchildren, and I can think of nothing more 
heart-breaking than a childhood suffering from a serious health 
condition and nothing more frustrating than not knowing the cause 
of that condition. So, today, we’re going to examine all of this, and 
we’ve got people who will help provide some answers. We’re facing 
a very complex problem, people should understand, and I’m not 
going to pretend that there’s going to be easy answers to the ques- 
tions, but this committee is committed to give the full weight of the 
Federal Government toward answering the many questions that 
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have been posed. In this room today we have a unique opportunity 
to share in the experience of working on the goals of Fallon and 
nationally. One of these goals is to find ways in which the Federal 
Government can help join Federal, State, and local, and even pri- 
vate sources, to support ongoing investigations in the high inci- 
dence of childhood leukemia in this community and address any 
other environmentally-related concerns. I want to applaud the 
State of Nevada, Governor Guinn, for the work that has been done 
at this point. I think that other States could take a lesson from the 
work that has been done here, and from those of us who work in 
Washington, we’ve watched and certainly applaud your efforts. 

We’re going to now hear from Senator Ensign, Representative 
Gibbons, and then Senator Clinton will probably be here by then. 
[The prepared statement of Senator Reid follows:] 

Statement of Hon. Harry Reid, U.S. Senator from the State of Nevada 

I’d like to welcome everyone to this field hearing of the U.S. Senate Environment 
and Public Works Committee. 

I’d particularly like to thank the Fallon community for the hard work and support 
that has gone into hosting this event. And, I’d like to recognize in advance the fam- 
ily and community members, and local officials, for participating in the hearing: as 
the people closest to the issues to be addressed, your testimony is vital. 

I’m fortunate to be joined by one of my newest colleagues on the committee, Sen- 
ator Hillary Rodham Clinton. In addition to her longstanding commitment to chil- 
dren’s health and to a clean environment, Senator Clinton is facing some of the 
same challenges facing us here, in connection with a cancer cluster in a community 
in her State of New York. 

I have also by virtue of my being the ranking member of this committee, and 
under the auspices of Chairman Bob Smith of New Hampshire, invited my colleague 
John Ensign and Congressman Jim Gibbons to act as de facto committee members. 

I’m also pleased to be joined by Governor Guinn, Assemblywoman de Braga, and 
Senator McGinness, who I know share my deep concern about the high incidence 
of childhood leukemia in F allon. 

And, I want to extend a special welcome to our witnesses, some of whom have 
traveled great distances to be here. We are extremely fortunate to have national ex- 
perts on a range of issues important to the community — including children’s health, 
childhood leukemia, cancer clusters, and environment-related health problems — as 
well as State, local and United States Navy officials with a wealth of expertise and 
demonstrated commitment to addressing the difficult circumstances facing the citi- 
zens of F allon and the surrounding area. 

Today we will examine what I consider to be one of the most pressing issues fac- 
ing this community and our Nation: how we can support and enhance the response 
to environment-related health threats, and health outbreaks such as the high inci- 
dence of childhood leukemia here in the Fallon area. Quality investigations into the 
factors that contribute to these health problems will enable us to better protect pub- 
lic health through preventative measures, and through more effective response 
when disease clusters and outbreaks do occur. 

As the father of five children, and grandfather of soon to be eleven, I can think 
of nothing more heartbreaking than a child suffering with a serious health condi- 
tion, and nothing more frustrating than not knowing the cause. Yes, we are facing 
a highly complex situation, and I’m not going to pretend that I think there are easy 
answers. But, this committee commits to give the full weight of the Federal Govern- 
ment toward answering the many questions herein posed. 

Here in this room today we have a unique opportunity for sharing experience and 
expertise toward our common goals, in Fallon and nationally. 

One of those goals is to identify ways in which the Federal Government can help 
to join Federal, State and local resources to support ongoing investigations into the 
high incidence of childhood leukemia in this community and address any other envi- 
ronment-related health concerns. I applaud the State of Nevada for its tireless work 
on this issue. 

A second goal of this hearing is to examine the Federal Government’s approach 
to identifying and responding to so-called disease “clusters” — including health prob- 
lems that may be linked to environmental conditions. There is widespread concern 
among the citizens of this country about what we are exposed to in our day to day 
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lives, and what effect exposures may have on our health and the health of our chil- 
dren. While a number of Federal agencies are doing an excellent job supporting 
State and local officials in addressing community health concerns, the support sys- 
tem often seems uncoordinated, ad hoc, and too little too late. 

The time has come for the Federal Government to craft a coordinated approach 
for responding to the needs of communities for support and guidance in identifying 
and addressing disease clusters and outbreaks. 

Here’s how we’ll proceed. After brief opening statements by my colleagues, we 
have three panels of witnesses. Witnesses on the first panel will make remarks of 
up to 5 minutes each. Then we’ll ask some questions of the panel. The same for the 
second and third panels. 

After the third panel has finished with questions, and if time allows, we will pro- 
vide answers to questions raised by people attending this hearing. You may submit 
written questions by filling out one of the cards located on the table in the lobby — 
these cards also will be distributed by staff. If we do not have time to get to all 
of the questions, we will send a written response if you include your address on the 
card. 

We will need to complete the hearing by 1 p.m., as another event is scheduled 
to take place in the room this afternoon. I recognize that Mayor Tedford has worked 
minor miracles to provide us this space, and I have assured him we’ll be sure to 
wrap up in time for the room to be set up for the next event. 

If anyone wants to submit written testimony, I encourage them to do so. The 
hearing record will be open for 1 week — testimony provided by April 19 will be in- 
cluded in the record. With that, I welcome my colleagues. 

Senator Reid. Senator Ensign? 

OPENING STATEMENT OF HON. JOHN ENSIGN, U.S. SENATOR 
FROM THE STATE OF NEVADA 

Senator Ensign. Thank you, Mr. Chairman. I want to personally 
thank you for not only convening this hearing, but also for inviting 
Representative Gibbons and myself to appear at the hearing and 
to participate. This is an incredibly emotional issue. I think all of 
our prayers and sympathies go out to the families. I myself have 
three children. Two of our children have had fairly serious medical 
problems — and the nights that you spend in a hospital with your 
children are very painful, probably more painful for parents some- 
times than they are for the children. So I think all of our sym- 
pathies and prayers go out to the families. 

It’s because of those emotions that we’re here to recognize work 
that is being done by everybody concerned. It’s important because 
we need to, find causes for these clusters. Most of the time we 
aren’t able to find the causes, but that should not stop us from pur- 
suing them. What if this happens to be the cluster that gives us 
the breakthrough to stop, clusters in the future. That’s why maybe 
some good can come out of this tragedy that has befallen this com- 
munity. This situation illustrates the importance of everyone work- 
ing together — the Federal Government, the State government, the 
local government, private entities, and the military — putting their 
best effort forward to be able to try to come up with a cause so that 
we don’t have these types of things happening in the future. We 
all know that prevention is the best type of medicine, and if we can 
discover a cause, perhaps we eventually can come up with preven- 
tion measures in the future. 

So I want to, once again, thank the chairman. Senator Reid and 

1 have been working together since I took office in the Senate. I 
just was informed today that I’ve been a Senator now for 100 days 
as of today, along with my colleague, Senator Clinton. As all of you 
know, Senator Reid and I had kind of a rough and tumble election 

2 years ago. However, this is the type of positive relationship that 
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the people of Nevada can look forward to, with the two of us work- 
ing together, with the rest of the congressional delegation, other 
Senators and our Governor and members of the State senate and 
assembly, working together to try to find solutions for Nevada 
problems. As you’ll hear later from Senator Clinton, this is not just 
a Nevada problem. This is a national problem, and even a world- 
wide problem. 

So thank you, Senator Reid, for allowing me to be here. 

STATEMENT OF HON. JIM GIBBONS, U.S. REPRESENTATIVE 
FROM THE STATE OF NEVADA 

Mr. Gibbons. I want to associate myself with the remarks of 
Senator Reid and Senator Ensign with regard to the importance of 
this issue, the sympathies that we have and share with families 
who are afflicted by this disease. All of us sitting here today have 
children, all of us know and understand the importance of their 
lives and their future and the effect that something like this could 
have, not only on them, but on their community as well. The pur- 
pose, I believe, of this hearing today is for us to gain the informa- 
tion, for us to gain the knowledge, if it is possible, to help both the 
families, the children, and this community survive and overcome 
this terrible incidence of leukemia. 

There is so much to be learned, there’s so much that we don’t 
know. It is very difficult, in my mind, to find the answer or to point 
a finger at this point in time as to the culprit of this disease. So 
we are here today — and certainly it can be shown, by the number 
of people in this room and their acute interest in this subject, the 
high profile that this issue has. Hopefully, as Senator Ensign has 
said, what we will receive is information that will help us overcome 
this issue, and will help not only the families and the children af- 
flicted, but also the community, so that this community can move 
on and remain one of the great Nevada communities that has al- 
ready been and will be in the future. 

So thank you, Senator Reid, once again for having me here 
today. It’s indeed my pleasure to sit on a dais with such distin- 
guished members of the U.S. Senate. 

Senator Reid. I’ve just been advised that Senator Clinton’s air- 
plane has landed. We’ll reserve her statement until she arrives. 

Governor Guinn. 

STATEMENT OF HON. KENNY GUINN, GOVERNOR, STATE 

OF NEVADA 

Governor Guinn. Thank you very much, Chairman Reid, Senator 
Ensign and Congressman Gibbons. It’s a pleasure to have you here 
and soon, hopefully to arrive, Senator Clinton. 

We here in Nevada have been working with this problem over 
the past year or so now, and we want to certainly thank all of you 
for having the interest to come here to hear the expert testimony 
that you will receive from Dr. Guinan and our staff. They have 
worked very hard. They have been focused on the issues at hand 
in terms of leukemia and cancer, the problem that we have here 
with the ALL in this community. It is certainly a serious concern 
for all the parents and the children who are involved, but it’s also 
a serious concern for those who live in Fallon and for those of us 
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who live in the State of Nevada. So it’s greatly appreciated, the fact 
that you would take the time out of your busy schedule to come 
here to hear this testimony that you will hear today. 

Dr. Guinan and her staff have worked diligently and they have 
been very closely coordinated with the CDC, which has given us 
great guidance and help, and also the expert review committee that 
is set up. So, today, as you see the process that they travel through 
and the great detail that they have been working on, I think you 
will be impressed. By the same token, this is not just a Fallon issue 
or a Nevada issue, I truly believe that cancer clusters have been 
established throughout this country over the years. Some have 
been unknown for the last 20-plus years. It is time for those of you 
who have the wherewithal and the ability to coordinate this on a 
national level to do so, and I truly appreciate — and hopefully that 
will be your guidance as you come out of this program here today, 
after hearing the testimony. 

Certainly, it is the unknown that causes the frustration. When 
there is an issue like this — and we know about cancer, but if you 
do not know the agent that is creating the cancer cluster, then it 
becomes an area that is of fear and not understanding that un- 
known. So, today, when you hear these issues, if there’s anything 
you can do to help us to promote it more on a coordinated basis, 
which I’m sure you will do, and take it throughout this great land 
of ours in America, then we will all be better for having this hear- 
ing here today. 

I will leave the rest of the information that you’ll get from the 
State of Nevada, certainly from these experts, who have worked 
day and night. Over five full-time staff people have been allocated 
to this, but the real support that we’ve received so far is from the 
staff of the CDC and also from these expert oversight members, 
who come from some of the very best cancer research areas of the 
universities. So hopefully today you will hear a great deal of detail 
on what the study has been doing, and if there’s anything you can 
do to help us after that, I’m sure the citizens of Fallon in this great 
State of ours will most appreciate it. 

Senator Reid. Governor Guinn, we appreciate your being here 
today. You and I spoke before the hearing started, and we under- 
stand you have a legislative session that’s in full blow at this time 
and you’ve got to get back and protect the interests of the State, 
and we want you to do so. We appreciate your taking time out for 
this. There’s no busier time than when the legislature’s in session. 
So you’re excused, and we appreciate your being here. 

Governor Guinn. Thank you very much. We will cooperate and 
provide you with all the data and do everything we can to help you 
formulate your plan and your ideas for all Americans. Thank you 
very much. 

Senator Reid. We would now like to hear from Mike McGinness, 
who is the Senator who represents this area. Senator McGinness, 
we also appreciate your being here, with the legislature being in 
session. We would ask you to address the committee now and tell 
us what you feel is appropriate. 
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STATEMENT OF HON. MIKE McGINNESS, STATE SENATOR, 

NEVADA 

Senator McGlNNESS. Senator Reid, thank you very much. I ap- 
preciate the opportunity to be here. Senator Ensign, Congressman 
Gibbons. As you mentioned, Senator Reid, I too will be heading 
back to Carson City. The judiciary committee has a large work ses- 
sion today. Congressman Gibbons and I were freshmen in the judi- 
ciary committee in the assembly in 1989. We do have some dead- 
lines, but I appreciate the opportunity to be here today. 

For the record, I’m Nevada State Senator Mike McGinness, rep- 
resenting the central Nevada Senatorial district. I appreciate the 
opportunity to provide testimony. Fallon, NV, is my birthplace. In 
fact, about a hundred yards down the road here, there was a clinic 
where I was born. I’m here because of the concern for the children 
and these families that are facing such trials. Again, I wish to 
thank the committee for making these children such a priority. 
Your attention to their illness can only contribute to the awareness 
and assist in the current investigation. I would like to thank Gov- 
ernor Guinn. When he convened all the parties earlier this year, 
there was a genuine spirit of cooperation to work toward seeking 
information and peace of mind for the children and their families, 
and I encourage a continued collaboration in the investigation. 

I have great confidence in the leadership of this community. 
There’s a rich history of strong progressive leaders, individuals that 
have acted responsibly since the discovery of this cluster. Many of 
us have difficulty dealing with the negative publicity, since the 
very reputation of this community has been questioned. The com- 
munity has responded to the needs of the families at every avail- 
able opportunity, and I know they’ll continue to do so. We want the 
community, the State, and the Nation to know that Fallon, NV, 
will find the cause and cure for this malady today, if possible. 

Particularly pleasing is news that the Centers for Disease Con- 
trol will move the investigation to a new level. The CDC will be 
in Fallon on Tuesday to begin phase two of the investigation. As 
Federal officials, anything you can do to expedite their investiga- 
tion will be appreciated. The community can take comfort in the 
fact that government at all levels is acting responsibly. I would 
hope that the committee finds that credit is due to the city of 
Fallon, Churchill County, the State of Nevada, the U.S. Navy, and 
the Federal agencies for their response. Anything that can be done 
will be done. 

In closing, let me thank you again for coming to Fallon and mak- 
ing the care and comfort of these children and their families a pri- 
ority, and I appreciate the opportunity. 

Senator Reid. Senator, good luck on the remaining 60 days or so. 

Senator Clinton, you came at a very appropriate time. We’ve just 
completed hearing from Governor Guinn and the State Senator 
who represents this area, Senator McGinness. We indicated that 
your plane was a little bit late. Let me say to everyone here assem- 
bled, as Senator Ensign indicated, Senator Clinton — this is her 
hundredth day of being in the U.S. Senate, and this is the first 
time that she has traveled outside the State of New York to do 
business. We all have been involved in things in Washington. I per- 
sonally am very glad that she’s on our committee, the Environment 
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and Public Works Committee. As you’ve seen reported in the press 
in recent days, she has done a tremendous job on this committee 
and in the Senate, and we’re fortunate that she’s here in Fallon 
with us today. 

Senator Clinton, would you give us an opening statement? 

OPENING STATEMENT OF HON. HILLARY RODHAM CLINTON, 
U.S. SENATOR FROM THE STATE OF NEW YORK 

Senator Clinton. Thank you, and I’m delighted to be here. I 
apologize for being a little bit late. It took longer than I thought, 
but I got to see some beautiful country as I flew over. I’m very 
pleased to have this opportunity to join the Congressman and my 
colleagues, Senator Ensign and Senator Reid, for this important 
hearing. I know that we wish we weren’t here in a way. We wish 
we were here for some other reason. I’d love to come back to Fallon 
and get to know more about what goes on in this community and 
have a chance to learn more about what our naval base does or 
what the agricultural interests are, but we’re here because we have 
a very sensitive and difficult issue to address, and it’s one that I 
care deeply about. 

As Senator Reid might have said, we have cancer clusters 
throughout our country. We certainly have them in New York, and 
I think even some of the witnesses we’re going to hear from today 
will speak of some of those. There’s a high school in a place called 
Elmira, NY. For reasons we haven’t yet been able to determine, 
there are a number of cancers in our children who attended that 
school, and, suprisingly, there’s no way yet that we can understand 
the reasons for it. We know it’s built on an old industrial site. We 
know that’s a community that has had a lot of heavy industry, 
going back to the Civil War. So we’re looking for answers. We have 
breast cancer clusters throughout New York. Some of the highest 
rates of breast cancer can be found anywhere in our country. This 
is not something that is confined to Nevada or New York, it’s some- 
thing that we face around America, and I think that the Congress- 
man and the Senators and I are here today to hear from you and 
to hear from experts who have been looking into the issues sur- 
rounding the leukemia here in Fallon with the hope that we will 
be able to put together some information and recommendations 
that could possibly lead to answers. 

I want to thank my friend, Senator Reid, for holding this hear- 
ing. It’s such a pleasure working with him, serving with him. I’m 
delighted that it’s also the hundredth day for Senator Ensign, 
whom I’ve had the pleasure of getting to know over the last 
months. I’ve known Senator Reid for a number of years, and I see 
Mrs. Reid here, and there aren’t two people who are more dedi- 
cated and devoted to the people of Nevada than they are, and the 
service that he’s given over the years really stands alone and what 
he does every day to make the Senate run, which is no easy task, 
I have learned, is remarkable in and of itself. So I want to thank 
him, not only for his leadership, but for his friendship as well. 

We’re going to work in a bipartisan way to deal with the environ- 
mental challenges that face us, the health care challenges that we 
confront. I’m looking forward to hearing from the witnesses, be- 
cause they’re really the reason for this hearing, and then taking 
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what we learn and going back to Washington and, again, working 
in a bipartisan manner, working with members of the House as 
well as the Senate to try to find some answers, and I appreciate 
all of you giving me the honor of being able to attend today. 

Thank you very much. 

Senator Reid. The first panel that we’re going to hear from today 
consists of Assemblyperson Marcia de Braga, who has devoted 
weeks and weeks of her life to the problem that faces her district, 
her assembly district; Ms. Brenda Gross, a mother of a child with 
leukemia from Fallon, NV; and Tammy Beardsley, a mother of an- 
other child with leukemia in Fallon, NV. On this same panel, if you 
would step forward, please, we’re going to hear from Dr. Stephen 
Prescott. Dr. Prescott is from the Huntsman Cancer Institute at 
the University of Utah, in Salt Lake City. Dr. Prescott is one of the 
leading experts in the world on cancer generally, and we’re very 
fortunate that he’s traveled to Fallon from Salt Lake to share his 
expertise with us. 

I would remind the witnesses that we all have a lot to say, we 
have a number of questions that — we’ve reviewed what you’re 
going to talk about and the questions we want to ask. So if you 
would do your best to stay within the 5-minute guideline, it would 
be appreciated. You’ll see these little lights up here. Green means 
you’re in good shape, yellow means you have a minute to go, and 
red means you’re out of time. So do the best you can. We’re not 
going to call for the sergeant-in-arms to throw you out if you go a 
little bit over, but we do have to meet the responsibilities that we 
have with the mayor in getting us out of here by 1 o’clock. We’re 
going to take no breaks during the hearing. The court reporter’s 
fingers are — we have a reporter that has the best fingers in north- 
ern Nevada. She said she can take testimony for 4 hours, and we’re 
going to test her and see if she can. 

Assemblywoman de Braga, please proceed. 

STATEMENT OF MARCIA de BRAGA, ASSEMBLYWOMAN 

Ms. de Braga. Thank you. It’s a great pleasure to welcome you 
to Fallon, and we want to thank you for convening these hearings. 
In the fall of 1999, I read with sadness a story in our local news- 
paper about a fund-raiser for a 5-year-old who had ALL, acute 
lymphocytic leukemia, and then there were a few more cases and 
more sad stories. I called the State health division and asked if 
they thought that four cases of ALL in 3 months was an unusually 
high number in a small community like ours. I was told it might 
be just an isolated cluster, but they would look into it. In less than 
a year, eight more cases were discovered. The statistical probability 
of this number of cases occurring in an area with our population 
is 1 in 10 quintillion. In other words, there is almost zero possi- 
bility that this cluster happened by chance. 

In mid-February, the Assembly Natural Resources Committee, 
which I chair, held 3 days of legislative hearings. The purpose of 
the hearings was to bring together the experts, the data, the re- 
search, the knowledge, funds, and other resources in an effort to 
expedite the search for an environmental cause or contributing fac- 
tors. The hearings also served to attract considerable media atten- 
tion and with it a great many offers and promises from individuals 
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and agencies and from local and State and national officials to 
work together for a common and urgent purpose. 

Others testifying will give you statistics and progress reports. 
What I want to focus on is what I learned through the legislative 
hearings and through listening to the people whose lives have been 
affected by this tragedy. As a result of the hearings, we prepared 
a list of possible causes created from our research and the testi- 
mony we received. The entire list is in your packet, along with the 
names and agencies of individuals that our recommendations have 
been forwarded to. It basically asks those in authority to leave ab- 
solutely no stone unturned. Our recommendations also include pro- 
viding information to the public and expanding the scope of the in- 
vestigations to cover a longer period of time, other disease 
groupings, the analyzing of water, soil, and air, and the testing of 
blood, bone, tissue, and hair of the children. I’m happy to report 
that yesterday the Assembly Ways and Means Committee approved 
$500,000 to be used specifically for those purposes. 

In addition, the committee recommends cleaning up the things 
that our community is concerned about, and doing it now and not 
waiting for science to catch up or to provide positive proof. We 
unanimously agree that the cancer registry and other data must be 
processed in a rapid manner, so that information is current and 
readily available to help the environmental officials and the gen- 
eral public. 

This leukemia cluster may only be a part of the whole picture. 
An eminent pediatric oncologist has advised us to investigate all 
marrow diseases and to look for any increases in other forms of 
cancer among children and adults. We know that two additional 
ALL cases were diagnosed in 1992, and in 1991, a 5-year-old died 
from myelodysplastic syndrome, a less common form of leukemia. 
We know that earlier this year a youngster was diagnosed with 
aplastic anemia, another marrow disease. We know that there may 
be additional cases that are connected to Fallon but were not diag- 
nosed here, and we know that there are clusters of other diseases 
that are also suspicious. 

I think it’s vitally important that everyone involved be proactive 
and not rely on old data, that we look beyond the environmental 
improvements that are already being done to what needs to be 
done next, and that we approach our problems with the hope and 
optimism that through determination and perseverance we can, if 
not find a definitive answer, at least eliminate possible causes and 
add to our information base. 

Our legislative committee has sponsored a bill that would require 
public and private entities certified to do environmental testing to 
report to the Nevada State Health Division or NDEP any findings 
of specific values that exceed the established maximum contami- 
nant levels. Those findings would have to be made public if a sig- 
nificant health risk was posed. I think it’s imperative that we put 
these protections into law and aggressively pursue our search for 
causes. That includes working to eliminate known contaminants. In 
so doing, obviously we improve the general health of all contribu- 
tors. 

Why do I feel so strongly that we have a responsibility to move 
forward in every way possible? Because this is about children, chil- 
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dren whose lives have been turned upside down by something ter- 
rible that’s beyond their control. This is about a beautiful, smiling 
little girl whose hair is gone. This is about a promising young ath- 
lete whose energy now lasts for only minutes. This is about a teen- 
ager whose HMO won’t pay for a bone marrow transplant. This is 
about furthering what is known about cancer so that communities 
might be spared what happened here. I applaud your efforts to cre- 
ate a nationwide team to deal with these situations, if and when 
they arise. 

Senator Clinton, I read that you said, “There is no such thing as 
other people’s children.” You, Senator Reid, Senator Ensign and 
Congressman Gibbons have clearly demonstrated that belief by 
coming to Fallon to hold these hearings. We can’t thank you 
enough for your concern and your willingness to help our commu- 
nity and communities like this everywhere. 

Thank you. 

Senator Reid. We’re going to now hear from Brenda Gross. She 
really has raised the consciousness of the entire community to this 
terrible disease. She’s the mother of four children. Her testimony 
was one of the highlights of Assemblywoman de Braga’s hearings. 

Would you, please, proceed. 

STATEMENT OF BRENDA GROSS, FALLON, NV 

Ms. GROSS. Thank you and good morning. 

I would like to thank you for allowing me this time to express 
my thoughts and share with you some of the hardships that my son 
and my family went through. I’m here today speaking to you to 
stress the importance of an aggressive approach on this investiga- 
tion. My son, Dustin Gross, is 5 years old. He was diagnosed April 
17, 1999. He is doing very well today, and I’m very thankful for 
that. We went through some very hard and trying times. As a par- 
ent, when your child is very ill like that and there is a possibility 
that you could lose them, it is frustrating, because you do not have 
any — you’re the parent, you’re supposed to take care of everything 
and you cannot. You have to rely on the doctors for this, and thank 
goodness for the doctors. 

One thing that I would like to stress is that when going through 
these things, your child going through many, many blood trans- 
fusions, surgeries and such things that are needed, and the chemo- 
therapy treatments, you often wonder, as you’re watching this, 
What did I do? Did I need not feed him correctly? Did I allow him 
to do things incorrectly? Did I — what, as a parent, did I do wrong? 
That’s why I feel so strongly that we need to find the cause, be- 
cause we do not want another child to go through this. I feel very 
strongly that there is a cause. I don’t know if it’s environmental, 
I don’t know what the cause is, but I do feel that there is a cause 
here in our community. It is not by coincidence that 12 children 
have a certain type of leukemia. 

I would like to give my thanks and tell my appreciation to the 
State health department. They have been doing a very good job on 
their research. Obviously, I wanted to be more aggressive, but I do 
understand their approach. Some of my ideas are maybe perhaps 
helping with the State health department, such as needed funding, 
needed manpower, expert team assistance, CDC assistance, what- 
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ever it takes, whatever type of testing it takes to protect our chil- 
dren. 

A couple of my concerns — and I have mentioned this to the State 
health department — that I’d like to express to you is, on some of 
the testing — and I want to stress I’m not pinpointing any of this 
as being the cause, but when they do the research on the base, the 
naval base, and look at how they release — we’ll just say the jet 
fuel, because that’s been an issue — and how this is monitored and 
tested and researched, my understanding — and I may be incorrect, 
but my understanding is that it is the Department of Defense and 
the naval base and the Government that does this research and 
tracks and monitors all of this. I would like to see an outside com- 
pany come in. I’m not saying that they are doing anything incor- 
rect, but they do this, my understanding, on a continuous basis, 
these tests and checking things out. It might become habitual to 
them, because it is their job, and maybe we need an outside firm 
or company to come in there and look things over in a different 
point of view. 

Another thing is, I feel that the research with these clusters, we 
should try to check the other clusters in our Nation, see if there’s 
a common link there. I just think a national-type — and if we could 
do a national panel or what not — I mean, I don’t know how that 
works, but I think that that would definitely benefit the research. 

Also, third, I do not know if our State of Nevada has a location 
or a center for the doctors to send their reports to for these cancers. 
Do we have one — I know that a lot of it goes to CDC, but do we 
have something that is just for the State of Nevada for tracking? 
Because sometimes, to my understanding, the CDC gets behind on 
some of this. Do we have something here for our State to track 
these clusters or cancers? 

Senator Reid. You’ll hear from Dr. Prescott. He has some infor- 
mation on that. 

Ms. GROSS. Great, thank you. 

I would also like to thank our community. This community has 
been wonderful and overwhelming and very supportive, and I love 
living here and I love Fallon. My focal point throughout this whole 
testimony is to continue the aggressive research on this, not to let 
up on it. Even as we continue in our lives and this — hopefully we 
don’t have another childhood that gets leukemia — and it kind of 
goes by the wayside, I hope we don’t let up on it. I want to stress 
to push this very strong. It sounds to me these clusters have been 
going on for many years, and that’s too many years. 

Senator Reid. It’s very difficult to have a mother of a sick child 
come and testify in front of TV cameras and all the people here as- 
sembled. We’re fortunate that not only have we heard from Brenda 
Gross, but we also are going to hear from Tammy Beardsley, who 
did not want to be here, but she’s here. 

Would you, please, proceed. 

STATEMENT OF TAMMY BEARDSLEY, FALLON, NV 

Ms. Beardsley. Thank you, Senator Reid. 

Forgive me if I’m a little nervous. I threw this together very 
quickly, and I probably won’t be as well read as Brenda, but I’m 
going to try and speak from my heart. I also was born and raised 
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here, and I also love this community very much and I’m here just 
to help. 

I’m here to represent my 5-year-old son, Zach, who was born 
healthy, no list of health problems, no history of health problems 
and, yet, he has cancer. If I’m a bit shaken, he just got back from 
Oakland last night for some procedures and he’s recovering today. 
So my husband’s not here. So my emotions are a little high. For- 
give me if I whittle my words. 

I’m not sure what made Zach so sick, and while I don’t think it 
has anything to do with the arsenic in the water, I do think we 
need to make better choices when it comes to our environment. I 
drive by and I see cows, hundreds of them, in one pen, and when 
they waste on each other, we give them lots of antibiotics to make 
them healthy. We want them to produce fresh meat and eggs and 
cheese and all the rest of it and, yet, their living conditions aren’t 
healthy. I think we need to look into that. I think we need to look 
into how much stuff are we gonna throw out, how much stuff are 
we gonna buy, how much money do we all need, how many new 
homes do we need to build? We really need to talk about this. I’m 
talking from my heart now to my fellow human beings. If we don’t 
stop buying more than we need, if we don’t stop eating more than 
we need to eat, if we don’t stop throwing out food, if we don’t stop 
wasting so much of our planet, we’re going to start seeing more and 
more sick children. 

I come from a very healthy family. I’m in the fitness business, 
I’m in the nutrition business. My children have lived healthy lives, 
and now we’re fighting cancer. I don’t know how I got in this mess, 
and, of course, I want out of it, but I think we need to take a look 
at the way we’re treating our home — not our home, but our planet, 
because I think we’re going to create more disease and I think 
we’re going to create more sick children. I think we need to take 
a look at the way we treat animals, the way we treat our home, 
the way we treat each other, and maybe we can stop creating sick 
children. 

Senator Reid. Thank you very much. 

We now have the opportunity to hear from Dr. Stephen Prescott, 
who’s the executive director of — who is accompanied by Dr. Joseph 
Simone, the senior clinical director of the Huntsman Cancer Insti- 
tute in Salt Lake City, part of the University of Utah. 

This cancer clinic, Dr. Prescott, I hope you’ll tell us a little bit 
more about it, but we in Nevada are so fortunate through the good 
offices of the University of Utah, especially the generosity of one 
man, John Huntsman, who has given about a quarter of a billion 
dollars of his own money to establish this institute, and the reason 
it’s so important to the State of Nevada is that much of the work 
that is done there takes into consideration what goes on in north- 
ern Nevada. 

So, Dr. Prescott, first of all, I would like you to outline your aca- 
demic background, so the people here in Nevada have some knowl- 
edge of who you are and how you came to your job, and then tell 
us a little bit about the Huntsman Cancer Institute and specifically 
tell us something about this disease. 
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STATEMENT OF STEPHEN PRESCOTT, M.D., HUNTSMAN 
CANCER INSTITUTE, UNIVERSITY OF UTAH 

Dr. Prescott. I will do so, Senator Reid. Thank you for having 
me here and thanks to all the members of the panel. I share Sen- 
ator Clinton’s views. It’s very hard to say that I’m pleased to be 
here, because it’s such a sad situation that brings us here. 

Speaking of my own background, I’m an immigrant to the Great 
Basin region. I’m originally from Texas. I’ve been on the University 
of Utah faculty since 1982, and for the 10 years before I joined 
Huntsman Cancer Institute, I was a co-director of the Eccles Insti- 
tute of Human Genetics, where we focused on trying to find the ge- 
netic basis for diseases. We were one of the original centers in the 
human genome project. We developed much of the technology be- 
hind it and its application to human disease. I then became the di- 
rector of research at Huntsman Cancer Institute and then, about 
2 years ago, the executive director. 

Senator Reid. You are a medical doctor? 

Dr. Prescott. I am. I have a medical degree from Baylor College 
of Medicine, which is in Texas. 

Senator Reid, this year, about 2,400 children in the United 
States will be diagnosed with acute lymphoblastic leukemia, which 
is what’s happened to these children here in Fallon. This is the 
most common form of childhood cancer. The good news, if there is 
any to be had, is that the chances for cure for these children is 
really remarkably different today than it was 25 or 30 years ago. 
At that time, only about 10 to 20 percent of the children survived 
this disease. Today, somewhere between 75 and 80 percent will 
survive. In large part, that was due to the efforts of Dr. Joe 
Simone, our senior clinical director, when he directed St. Jude’s 
Children’s Medical Center in Memphis, TN, where those first dra- 
matic improvements occurred. 

These improvements continue, and we believe that one day this 
will be an entirely curable disorder, but despite this success, there 
are many challenges ahead of us, and that first one is, quite obvi- 
ously, as I’ve just said, the cure rate isn’t 100 percent, and until 
it is, we must work toward that goal. The second goal is that we 
have to be able to cure these children with fewer side effects. To 
achieve this, we must uncover the causes of childhood leukemia, 
and in this regard, we believe the future to be bright. Although we 
don’t know it today, there is great cause for optimism. We just now 
are beginning to understand the events that cause a single cell to 
become cancerous, and these advances can be attributed to many 
types of research, but particularly in the area of genetics. 

I want to pause for a minute, because genetics can mean two 
things. The one easily understandable is, genetic means when you 
inherit a risk from your parent, and I’m not talking about that 
today. What I mean, in this case, is the second type of genetics, if 
you will, in which we acquire damage to our genes during our life- 
time. All the rest of the genes in the body are normal, except those 
that are in the cancerous cells. We now know that ALL happens 
through this mechanism. The gene that regulates the growth of a 
cell becomes damaged and it begins to grow abnormally, out of con- 
trol. It no longer responds to signals from the body that say “stop 
growing now.” 
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But, as we’ve heard this morning, the most difficult questions 
that comes up for a physician or for our government representa- 
tives to answer are when a parent asks — and this happens all the 
time — “Why did my child get leukemia, and was there anything I 
could’ve done to prevent it?” It’s easiest to answer the second ques- 
tion, and the answer to that is, clearly, no, there was nothing you 
could’ve done to prevent it. The answer to why is, unfortunately, 
we don’t know yet. 

When clusters, or these dramatic increases in the number of 
cases in small geographical areas, occur, we always revisit this 
issue of whether a cancer-causing agent from the environment or 
an infection resulted in the increased number of cases. It’s unfortu- 
nate that thus far this approach has not identified any causes for 
acute lymphoblastic leukemia, but we would argue it is possible 
that we’re missing some subtle relationships, if an environmental 
or infectious cause is present in the community but only affects a 
certain fraction of the population. That is, they may have a par- 
ticular genetic makeup that renders them more susceptible to this 
infection or to a particular environmental agent. The studies today 
have not examined that issue, because they simply didn’t have the 
capacity to do so. 

The recent completion of the sequencing of the human genome 
and the technology that it has created has given us an unprece- 
dented opportunity to revisit some of these questions, both about 
the cause of cancer, such as ALL, and new ways of treatment and 
prevention. Our specific focus at Huntsman Cancer Institute is ex- 
actly this — to understand the genetic blueprint of cancer, and one 
of our approaches is to use what are called DNA chips. Investiga- 
tors in our childhood cancer program, led by Dr. Bill Carroll, have 
used this now to define specific pathways in different types of leu- 
kemia, but particularly in ALL. With the understanding of these 
new pathways, we believe we’ll invent new ways to treat children 
more effectively and with fewer side effects. 

We also know that certain of these pathways are unique to 
groups of patients who will respond well to current treatments and 
those who will be resistant to treatments or will have relapses. We 
believe it’ll be possible to use these genetic fingerprints to assign 
children to the two different groups — standard therapy will work or 
they need a different type of therapy. In fact, this approach will be 
implemented nationwide within the next few weeks through the 
Children’s Oncology Group — again, on protocols led by Dr. Bill Car- 
roll from our organization. We believe that this someday will lead 
to the ability to tailor therapy, like a custom-made suit. What will 
be the best treatment, for this particular type of leukemia in this 
particular patient, to optimize the chance of cure and to minimize 
the number of side effects? 

As I said before, we believe the same approach could be applied 
to clusters of ALL or other cancers to try to understand why they 
occur. For example, we would ask, Is there a specific genetic path- 
way, one specific pathway that’s damaged in all these children in 
Fallon who have ALL? If this turns out to be the case, it would 
suggest that there is a common cause in these children. It wouldn’t 
tell us yet whether it’s environmental or infectious, but it would 
say they all followed the same pathway to their cancer. To do this, 
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responding ad hoc now to Senator Reid’s question, one of the things 
that will be essential is a mechanism to rapidly report the cases 
to a centralized body and to collect samples. As you know, your ex- 
pert panel recommended a scheme exactly like this, and I believe 
it to be crucial that there is a prospective way in which to identify 
cases, report them rapidly to a central body, and to collect samples 
under a defined protocol so that we can carry out this type of test- 
ing to try to find these pathways. 

So in conclusion, although these various projects to define these 
genetic pathways are just underway or, in some cases, not yet im- 
plemented at all, we’ve made remarkable progress and we believe 
that by combining sophisticated analysis of DNA changes in pa- 
tients and in tumors — or in this case, the leukemia cells — that we 
will have better diagnosis, more rational forms of therapy, and ulti- 
mately invent new forms of therapy and prevention. 

Thank you. 

Senator Reid. Now the panel will ask questions of the witnesses, 
and we’ll have 5 minutes to ask questions before we go to the next 
person, and if we need more questions, we’ll do more than one 
round. 

Assemblywoman de Braga, I’ve heard from a number of people 
here in Nevada who believe that the number of cancers and other 
diseases in this area may have been elevated for years, that this 
isn’t something that’s new. Do you have any thoughts in that re- 
gard? 

Ms. de Braga. Thank you, Senator. 

I think that’s a real possibility. I spoke to that a little bit in my 
testimony. I personally know of three other cases, but we also have 
somewhat of a transient population. So there is a good chance that 
there are cases that were diagnosed elsewhere but that have their 
basis here. I heard from a lady who lives in San Diego, and I spoke 
about that in my testimony as well. She’s not included in this 
present cluster. However, I think we need to expand that, because 
I think that there are more cases and more marrow diseases. 

Senator Reid. Is this San Diego woman sick? 

Ms. de Braga. No. She had a baby in San Diego. They moved 
to the base in Fallon when the child was a month old, lived here 
for over 3 years, and moved to Japan when the baby was 4. He 
died when he was five. She said — and I didn’t know whether to 
laugh or cry — she said, “You know, when my son died, I thought 
God wanted him and that was why he died.” And she said, “After 
reading this, the environmental possibilities, I’m not so sure.” And 
what she wanted to tell me about was mosquito spraying when she 
lived here, the fogging that was done, and she thought, after read- 
ing a lot of this, that that was a real possibility. There’s a lot of 
stories out there that 

Senator Reid. That’s interesting, Marcia. There was a lawyer in 
Las Vegas, a young man doing very well. He spent most of his 
time — I just thought of this as you mentioned this. He was a Mor- 
mon missionary in New Zealand, and he and his companion were 
walking, and there was heavy spraying taking place and they were 
sprayed, and his family felt that’s why he died at such an early 
age. I don’t know if it has anything to do with that or not, and 
maybe Dr. Prescott can tell us. 
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Also, would you give me your thoughts about — you’ve spent as 
much time as anyone else on this issue, and I’d like your thoughts 
as to what aspects a cluster investigation would most benefit from 
the involvement of the Federal Government. Do you have any 
ideas? 

Ms. de Braga. I’m sorry, what aspects of the 

Senator Reid. What do you think the Federal Government can 
do, in your layman’s opinion, to help with this investigation? 

Ms. de Braga. A lot, because I think there are a lot of resources 
through the Federal Government that aren’t available to us in the 
State of Nevada, and I think that was just demonstrated here this 
morning, that there are a lot of resources. I think that when you’re 
limited in the amount of data, research, and experts that you have 
available to you, it narrows the scope of your investigation, and I 
think that’s where the Federal Government can play a huge part. 
I’m not just talking about any dollars that are available, I’m talk- 
ing about the new knowledge that’s out there, that’s going to speed 
this up and help us to find a cause. 

Senator Reid. Marcia, one of the other problems that I face, Sen- 
ator Ensign and all of us up here face, is the delicate line we walk 
between what Brenda Gross wants and the fear that is around in 
the community generally. Does what we’re doing here have an ad- 
verse impact upon the community? As you know, Senator, the work 
that you’ve done in this regard, it’s a real delicate line that we 
walk. What is your comments? Has what has taken place regarding 
this investigation been damaging to Fallon? 

Ms. de Braga. I’ve heard a lot of people say that, yes, it has, 
that we don’t want this attention, that focusing on — and I think 
somebody mentioned it this morning — the negative aspects hurt 
real estate sales, those types of things. Of course, we don’t want 
our community to have a bad image, but I don’t believe that’s — I 
would rather live in a place that cared more about its children than 
it does its image and that it’s being proactive, fixing the things, 
whether they are the direct cause or not, so that they’re doing ev- 
erything that can be done to protect children. So the economy 
slumps a little. I don’t personally believe that’s the case. I think 
the attention that’s focused here is absolutely phenomenal. We can 
go along pretty complacent and say, “Oh, my gosh, this is sad”, but 
unless we make a real aggressive effort like is being done here, like 
Brenda commented on, we don’t draw the attention and we don’t 
get the forces moving to solve the problem. So I think maybe we 
have to give up a little, but I’m not sure that’s true. I think this 
is the kind of image we want, that this is a community that cares 
more about its kids. 

Senator Reid. I’m confident, in the long run, that we’ll be here. 

I’m going to hear now from Senator John Ensign. What those of 
us in Nevada tend to forget is that this is Dr. John Ensign. Before 
coming to Congress, John Ensign was a veterinarian, and as we all 
know, the training of a veterinarian is very comparable to the 
training for a medical doctor, and he’s been a big help in helping 
me understand some of the scientific problems we face here. 

Senator Ensign. 

Senator Ensign. Thank you, Mr. Chairman. 
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First, I want to say to both of you, obviously, our sympathies go 
out to you and we’ll pray for your children. As bad as what you’re 
going through, at least it’s not 20 years ago. Our treatments today 
are much more successful. We have people like Dr. Prescott out 
there doing the research. So 20 years from now, it’ll even be better. 
But, once again, it is important that we focus on the preventive as- 
pects so children don’t end up with this and we don’t have them 
go through some of the treatments. Even though we’re happy those 
treatments are there, they’re still brutal for children to go through. 

I want to also thank you, Assemblywoman de Braga, for the 
work that you’ve done on this. You’ve been a leader on this issue. 
I think your efforts should be applauded. I want to ask some ques- 
tions of Dr. Prescott. One of them has been puzzling to me, because 
I hear reported often, in most of the reports I hear, “lymphocytic 
leukemia” and “acute lymphocytic” are mentioned yet, you men- 
tioned “lymphoblastic.” All the reports I thought used the term 
“lymphocytic.” Can you address that? 

Dr. Prescott. They are pretty much the same thing. It’s just a 
distinction based on the way that these white blood cells called 
lymphocytes look, and the children, in its acute form, usually have 
a less developed form of those cells. It can be either called 
lymphoblastic or lymphocytic. Adults typically have a much more 
mature — they may have a similar type of leukemia, but they have 
more mature white blood cells. 

Senator Ensign. Are you aware of other clusters or how many 
clusters are discovered throughout the world, let’s say in the last 
30 years, and how extensively they have been studied? 

Dr. Prescott. I think there’ll be other experts much more knowl- 
edgeable than I am about this, as that particular area — the epide- 
miology of clusters — is not my expertise. I can’t answer that. Very 
many is the answer, but I can’t tell you precisely. I can say that, 
unfortunately, as I believe you alluded to earlier, none of them 
have yielded a specific cause, the investigations of it. 

Senator Ensign. Have we ever come up with a cause for any of 
the leukemias? 

Dr. Prescott. Yes. In some of the adult forms of myeloplastic 
leukemias, there’s certainly a much stronger correlation with some 
types of bone marrow toxins in those cases, but it appears to be not 
the case, at least thus far, with ALL. 

Senator Ensign. When you were talking about the genetic path- 
way, who would be in charge of investigating this genetic pathway, 
and who would be responsible for coming up with the protocol for 
making sure that this is consistent? Where can we come up with 
some information? 

Dr. Prescott. Excellent question. At a national level, it’s being 
done by the Children’s Oncology Group. This is an organization 
that includes all of the major cancer centers in the United States, 
and most children with cancer, including leukemia, are treated in 
major centers. That’s because — although that 2,400 is a large num- 
ber if it’s your child, that’s a relatively small number compared to, 
say, breast cancer in the United States — the expertise to care for 
those children typically resides in large urban centers, and so most 
children get referred there quite promptly. I was thinking just ear- 
lier, with respect to Nevada, this creates something of a problem 
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geographically. If patients live in the northeastern part of the 
State, they would come to us, without a doubt. In the western re- 
gions of the State, I suspect they’d go to Oakland or UC Davis or 
maybe to Stanford. If they live in Las Vegas, they would go prob- 
ably to Los Angeles. 

So from the point of view of the State trying to understand the 
incidence rates of a cancer like this and the approach, it would be 
quite fragmented. I think there’s a risk that you could miss some- 
thing, because the children are referred in different directions, and 
we would argue for some rapid reporting mechanism of Nevada 
residents, even if they’re getting their treatment outside of the 
State. 

Senator Ensign. Right, but the question would be, first of all, do 
we have — we’re trying to find out what’s the best way for us to, 
maybe, direct the Federal Government. What’s your recommenda- 
tion as far as investigating these children and their genetic path- 
way to the potential causes? 

Dr. Prescott. I’d like to second the recommendation of the ex- 
pert panel, and that is to establish a registry of these children and 
a mechanism here, since we know there’s a cluster going on now. 
I would argue that a really important component of that is rapid 
acquisition of a blood sample that could be used for various stud- 
ies — of course, with the consent of the families and the child, but 
if they consent to that, it could be rapidly put into the system. 
They exist in the Children’s Oncology Group now. So that could be 
taken advantage of immediately. 

Senator Ensign. Have those blood samples been taken from the 
children? In the acute form, do these genetic pathways change? Do 
we even know when they’re in the acute form of the disease, versus 
farther down, maybe they’re in remission? Would we still be able 
to identify their genetic pathway if they’re farther down? Do we 
have these samples ahead of time, already drawn? 

Dr. Prescott. I can’t answer that, because I wasn’t involved in 
the initial investigation, but I’m sure that Dr. Guinan or someone 
can. But the answer to the second part of your question is that, in 
the cases where children have already responded well to treatment, 
then we would not be able to do the type of test that I just de- 
scribed. 

Senator Reid. Senator Clinton. 

Senator Clinton. Thank you, Senator Reid, and I want to thank 
the panel. I particularly want to thank both Brenda and Tammy 
for being here today. I know this is not an easy kind of experience 
for you, and I join John in wishing your sons well and all the other 
children. 

I’m particularly impressed by what Assemblywoman de Braga 
has done and I am grateful that she took this issue on, and the 
kind of leadership that she’s shown at the local and State level to 
leave no stone unturned is exactly the kind of leadership we need 
across the country. You responded to Senator Reid’s question about 
the kind of help that might be useful in responding to the cluster 
that has been identified here. Have you given some thought and 
does the assembly, with the approval of the $500,000 for investiga- 
tions and bringing the cancer registry up to the current, have spe- 
cific suggestions about what we at the Federal level could do to as- 
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sist you in expediting what you’re attempting to bring about with 
response to the cluster? 

Ms. de Braga. Yes. Thank you, Senator. 

Again, both in terms of making available to our State or helping 
our State assemble the resources that are not available — readily 
available in our State, I think the Federal Government — because, 
obviously, there has been a lot of research already been done. This 
isn’t the first cluster. One of the things that’s unique about this 
cluster is it happened in such a very short period of time. So there 
may be something new to learn here, but I think it will take more 
funding, because our staff is limited, and it will then take some 
specific work on the part of either the present expert panel that’s 
been formed or one like it, so that we can avail ourselves of the 
experts that are out there and the research that’s already been 
done. Senator Reid, I think, said in a news article that we don’t 
want to reinvent the wheel. So if we can start at a point that is 
past what’s already known and rely on — and this is going to take 
a tremendous amount of help from the Federal agencies — then I 
think we can speed up this process. I think that’s very important. 
We don’t want what might be a readily findable cause to disappear 
because too much time has gone by. 

I also think that we need some means of having a central reposi- 
tory for information, that it can be somehow up-to-date. That’s crit- 
ical, I think. I asked some health division people, if we hadn’t 
brought this to their attention, how soon would they have found it 
on their own through the normal channels, and they said it would 
be at least 2 years. In 2 years’ time, if there’s a readily findable 
cause, more children will become sick. 

Senator Clinton. I think that — and I hope that the Fallon com- 
munity will see this in the years to come — because if we are able 
to do what every one of the panelists recommended, then Fallon 
will have made a great contribution to preventing a disease in the 
future, because, clearly, we are now at a point, as I understand Dr. 
Prescott’s testimony, where technologically we can really seriously 
engage in the kind of discovery that was beyond our means just a 
few years ago. The human genome project, the advance in informa- 
tion technology, the ability to correlate associations that we may 
find of interest but don’t know whether they’re causal, such as pes- 
ticide spraying or arsenic in the water, all of these things, we can 
now track much better than we ever could. So I think that, in a 
very important way, advances in determining how to prevent can- 
cer could really be attributed to the extraordinary response in this 
community, and for that, I think the entire country and maybe 
even the world eventually will be grateful to Fallon, and I hope the 
people of Fallon will understand how important this is. 

Senator Reid. Brenda, it’s my understanding you’ve been receiv- 
ing phone calls — you and other parents who have sick children 
have been receiving calls from around the country from other par- 
ents who have sick children. Is that true? 

Ms. Gross. Yes, it is. I’ve gotten E-mails, phone calls, and letters 
with lots of information that’s been very interesting. 

Senator Reid. Other parents have received the same types of 
communications; is that right, Tammy? 

Ms. Beardsley. Yes, lots. 
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Senator Reid. This is more than one or two E-mails or phone 
calls; is that right? 

Ms. Gross. Yes. 

Senator Reid. If you added them up, the 12 families who have 
sick children, it would be dozens and dozens of people who have 
made contact with you? 

Ms. Gross. I’m not sure on the other families, but, myself, I have 
received dozens, several dozens. 

Senator Reid. Tammy, you’ve also received 

Ms. Beardsley. I have received dozens. 

Senator Reid. I think that’s important, based on what Senator 
Clinton has said. I think we have to have a better method, as Dr. 
Prescott indicated, of rapidly identifying these clusters, and when 
we find something that appears to be a cluster, I think we have 
to have some way of responding as quickly as we can, and we don’t 
have that right now. 

Dr. Prescott, in your experience, is it common for childhood leu- 
kemia to occur in clusters? 

Dr. Prescott. No, it’s not. Most of them do not occur in that 
manner. 

Senator Reid. So this is an unusual situation, from your experi- 
ence? 

Dr. Prescott. Absolutely. 

Senator Reid. You’ve indicated that in the past, when we’ve had 
these clusters, that we’ve been unable to find a cause. Now, you’ve 
read all the material that we’ve sent you regarding this and you 
understand we have arsenic in the water and you understand, 
here, we have a large agricultural community and whatever goes 
with that agricultural community, and we have a very large and 
important military installation here. Some people say there’s a — 
some studies talk about a virus that can be communicated. Do you 
think that it is possible that there could be a combination of things 
that I’ve outlined and other elements that are available that could 
lead to environmentally causing this condition? 

Dr. Prescott. Yes. I think it’s less likely that it’s a combination 
of things, but I want to apply an important caveat. I’d like to know 
the answer to the question I posed. It may be unknowable in this 
case, but I’d like to know the answer to that. Do all these children 
have a common pathway to their cancer? If so, I would be virtually 
certain that there’s something from the environment. Now, speak- 
ing from genetic terms — I would even include a virus in the envi- 
ronment or anything outside — I would surmise that it’s more likely 
that it’s one thing that affected all of them than a combination of 
20 percent this, 40 percent that, but I’m just speculating. I don’t 
know the answer to that, but I believe that to be much more likely 
or more probable. But you’re right, in these cases, we know that 
many things — we know that viruses can cause cancers. We have 
many examples of that. We know that some environmental toxins 
can cause cancers. It’s just the specific case of ALL where we’ve 
never been able to make a connection between those. Part of it 
comes back to this issue that I mentioned before — and I’m reluc- 
tant to say this in front of people who recently suffer with this, but 
it’s a relatively uncommon disorder. We only have 2,400. It sounds 
like a huge number, but it’s a very small number compared to the 
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other types of cancers we study. So we’re often in this position of 
sort of scrambling after the fact trying to go back and say, “Gee, 
I wish I had a blood sample from a month ago, I wish I could test 
this or test that.” There just aren’t big enough numbers of cases 
and samples of blood or samples from the environment to make 
really robust associations so that we can really get to those root 
causes. 

Senator Reid. Dr. Prescott, having grown up in an era where — 
even though I lived in a very small rural community in Nevada, 
as a little boy, I was scared to death I was going to get polio. No 
one knew what caused it, but we knew that the disease was dev- 
astating and children like me all over America worried about this 
terrible disease. People in Fallon — even though this is certainly 
nothing comparable to polio, people here worry, Is this something 
I can catch, is this something that can be communicated from one 
person to another? What are your thoughts in that regard for the 
people of this community? 

Dr. Prescott. I grew up not being able to swim in the summer- 
time as well, Senator Reid, because of the fear of polio, and I re- 
member those days very strongly with some of my classmates who 
were afflicted with it. This is obviously a crucially important ques- 
tion from a public policy point of view, public health point of view, 
to try to reassure families where we can, and we need to do so in 
an honest and legitimate way. I certainly couldn’t say to the people 
here that if there were a virus that did this, that we could be abso- 
lutely confident it’s not still here somewhere. What I can say is 
that that’s highly unlikely. First of all, there’s never been such a 
virus described. We don’t know if that’s what the cause is or not, 
and we know historically, from these many clusters that have been 
described around the world, that they tend to be self-limited. So it 
would be really quite unprecedented. 

I know that’s an incomplete answer, but I think that one can be 
relatively optimistic that it won’t continue, but we can’t — since we 
don’t know the root cause, we can’t say for certain. Polio was dif- 
ferent. Once we knew the type of virus and once a vaccine preven- 
tion was available, then we could approach that with a lot more 
confidence. 

Senator Reid. Senator Ensign. 

Marcia, I join with the rest of the Senators up here on the issue 
of giving you great credit for your effort and your leadership in this 
regard, as I’m sure the community does as well and the families 
of those affected children. To the mothers that are sitting here, 
Brenda and Tammy, your contribution to this hearing is greater 
than you imagine. It’s greater than — the fact that you sat there 
and told us about the trying hardship of your children. It’s greater 
because we now have a greater empathy for this issue and a great- 
er commitment to work on solving this problem. I have no ques- 
tions of you. I just want to thank you for your effort, your courage 
and willingness to share with us your stories on this, and you do 
have our sympathies. 

Dr. Prescott, I really appreciate your insight, because as you tes- 
tified, it was as if a light bulb had gone on that we had for so long 
been looking externally for causes. 
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Dr. Prescott. Absolutely. Adult leukemias also often have these 
translocations that I’ve described in my written remarks, which is 
where one piece of DNA from one chromosome gets switched over 
to another chromosome, and if that happens in just the right place 
to where the switch was made — there’s a gene that controls the 
growth of cells — now we have a bad situation, where they begin to 
grow abnormally, and that absolutely happens in all types of can- 
cer. 

Representative Gibbon. Dr. Prescott, what can you tell us about 
clusters of adult leukemia? 

Dr. Prescott. There have been clusters of adult leukemia. It’s 
not necessarily the case that you would assume there should be 
adults in Fallon with leukemia, because these diseases are so dif- 
ferent. Adult types of leukemia are so different from childhood leu- 
kemia, and it would depend on what that external signal was. If 
it were something from the environment or an infection, it’s per- 
fectly plausible that it would affect only childhood leukemia or it 
would lead to an increase of breast cancer. We talk about cancer 
as one thing, but it’s really at least a hundred things. It’s probably 
on the order of several hundred things, if we get down to the abso- 
lute root causes of it. So it’s not improbable at all that we would 
see childhood leukemia without adult leukemia. Just as in this 
cluster it’s only ALL and not other types of childhood leukemia. 

Representative Gibbon. Although our research and science into 
the trigger mechanisms lead us to look at the genetic sources that 
may be found, what other considerations should be raised, at this 
point? Are we focusing our effort too broadly? Should we be nar- 
rowing that effort? What is your opinion? 

Dr. Prescott. It’s a question I like to be asked, as the former 
director of research of the Huntsman Cancer Institute. First, I’d 
say that Congress has been very generous to the NIH budget, fund- 
ing basic research. There’s always more that can be done, and I 
think the one place that we don’t have an effective strategy in 
place is to apply some of what we’ve learned from the genome 
project broadly to clinical problems, I mean, really specifically. One 
thing that’s often overlooked in that process is the clinical aspect 
of it, finding those patients quickly and obtaining proper samples, 
with appropriate informed consent and confidentiality, because we 
tend to focus on the very attractive high technology, because it’s 
amazing what we can do with sequencing today. That’s actually the 
part now that’s simple to do, to be honest. It’s simple to sequence 
the DNA. 

The hard part is organizing a system so that you identify child- 
hood leukemia cases rapidly, that you get those samples in the ap- 
propriate way, that you collect information about the treatment 
they had and the outcomes they had, and you can correlate that 
with the DNA sequences. That’s the way that we’re really going to 
unravel the basis of many types of human disease and get into an 
area that’s sometimes called individualized treatment, which is 
what I was speaking about. We know that perhaps this type of leu- 
kemia might have six subsets and that one type of treatment will 
be better for one subset than the other, one type of treatment will 
cause more implications than the other, but if we can clearly get 
down to very precise typing, we’ll do much better for the patient 
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with respect to curing the disease. This is true of all types of can- 
cer. 

It’s a long-winded answer. I apologize. To get back to you, I 
would say that in a strategic sense, we don’t yet have a global ap- 
proach to how to do that, and I would argue that that’s the next 
great leap forward, applying those DNA studies to understand 
human disease and leukemias in children. 

Senator Reid. Senator Clinton. 

Senator Clinton. I just wanted to add on to what the Congress- 
man was saying, because I think what Dr. Prescott just said is so 
critically important. Would it be fair to say, Dr. Prescott, that it 
would not only assist us in better curing cancers by understanding 
more about the individual disease, but also in preventing it. The 
more information globally that we can collect and that we then use 
both for cure and treatment, we also — if we have the appropriate 
plan to do this — will be able to begin to, perhaps, find answers to 
some of these questions that, right now, we can’t answer. 

Dr. Prescott. Absolutely. In the ultimate realization of this, of 
applying this information about DNA sequences and our genes and 
how we’re predisposed to the likelihood of disease, the distinction 
between treatment and prevention goes away. If you could diagnose 
early — prevention is the treatment, and it absolutely is the great 
promise of this technology. 

Senator Clinton. One of the things that certainly strikes me, 
just as a layperson, without any of the expertise that Dr. Prescott 
obviously has, is that if we survey the way we’re living — and this 
goes back to something that Tammy said, which I don’t want to 
lose in the discussion. We are living very differently than our 
grandparents lived. Whether we live in Nevada or Arkansas or 
New York or wherever we’re living, we’re living differently, and in 
the course of that different living, we’ve had so many blessings that 
we’re grateful for, but I think it is appropriate for us to take stock 
of what are some of the unintended consequences of the ways in 
which we are living, so that we don’t overreact, but we also don’t 
ignore changes that could be made that could keep us healthier 
longer. This is something that may not directly fall in the realm 
of science today, but without adequate research being directed to- 
ward determining — What are the environmental contaminants that 
we expose ourselves and our children to on a regular basis? What 
is the cumulative effect of those contaminants over time? What is 
the distribution of viruses? What’s the assessment of exposure to 
things that we didn’t really have in our homes or that we didn’t 
understand the impact of? 

I know that there are people who will say, “Well, but we’ve lived 
this way for a long time and we don’t suffer any ill effects.” I’m 
often reminded of meeting the 95-year-old smoker who says, you 
know, “I’ve smoked all my life. It didn’t hurt me a bit.” Well, that’s 
a unique case, because we know it’s hurt a lot of other people. Our 
genetic makeup may have protected us over time against some of 
those assaults, but the accumulation of the assaults may break 
down or find that genetic pathway. 

So I think that, you know, we do have to ask ourselves these 
hard questions. That’s one of the reasons why environmental 
health is, to me, the real frontier of where we go now in medicine, 
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because we’ve made so many advances. Now let’s take a step back 
and figure out how do we prevent these things, not just enough 
that we can cure with extraordinary medical research childhood 
leukemias that are way beyond whatever was dreamed 25 years 
ago, but how do we change some of the environmental impacts or 
better understand the virus transmissions and the exposure assess- 
ments, so that we can prevent it, we can relegate it to the dustbin 
of history. I think what Dr. Prescott said, I hope, will inform the 
Congress. I’d like to thank this panel very much. It’s been most il- 
luminating, and I’m sure that the information we’re going to take 
back to Washington as a result of this panel, alone, will have made 
our trip worthwhile. Thanks very much. 

Senator Reid. We’re now going to hear from Dr. Mary Guinan, 
the Nevada State Health Officer. She has worked for the Centers 
for Disease Control and Prevention over 20 years and now leads 
our State’s response to the Fallon leukemia cluster. She has exten- 
sive expertise and her relationships within the national public 
health community has given the State a unique access to assist- 
ance in conducting this cluster investigation. We’re also going to 
hear from Dr. Randall Todd, Nevada State epidemiologist. Dr. Todd 
is an associate of Dr. Guinan and is responsible for the technical 
elements of the State’s efforts. He’s primarily responsible for devel- 
oping many of the programs within the State. We’re also pleased 
to have with us Rear Admiral R.J. Naughton, who’s accompanied 
by Captain D.A. “Roy” Rogers, commander of the Fallon Naval Air 
Station. We also are going to hear from the mayor of the city of 
Fallon, Ken Tedford, who has worked with us so well and so hard 
in arranging for this hearing, and Ms. Gwen Washburn, who’s the 
commissioner with the Churchill County Commissioners. 

We’re first going to hear from Dr. Guinan. 

Dr. Guinan. Senator Reid, I’m going to ask Dr. Todd to first give 
us a presentation of his findings. Dr. Todd has been the lead sci- 
entist in the investigation of this cancer cluster, the first phase of 
the study, and he will present those findings. 

STATEMENT OF RANDALL TODD, STATE EPIDEMIOLOGIST, 
NEVADA STATE HEALTH DIVISION 

Dr. Todd. Thank you. Good morning, Mr. Chairman and mem- 
bers of the committee. For the record, my name is Dr. Randall 
Todd. I am the State epidemiologist and work with the Nevada 
State Health Division. I’d like to briefly describe the Health Divi- 
sion’s investigation into the cluster of childhood leukemia in 
Churchill County and discuss the role of Nevada’s Central Cancer 
Registry assisting us with that investigation. 

The initial phase of our investigation consisted of confirming the 
diagnosis of each reported case and conducting an interview with 
each case family to identify any potentially common characteristics 
or environmental exposures that might point to a preventable 
cause. I should mention that we’re indebted to the Centers for Dis- 
ease Control as well as the Massachusetts Department of Public 
Health for their assistance in providing us with model interview in- 
struments. 

The case family interviews were conducted face to face with each 
family. This involved a detailed review of the family’s residential 
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history, from the date of diagnosis back to a point in time 2 years 
prior to conception of the ill child. For each residence, we inquired 
as to the source of water, in-home treatment of water, and uses of 
water. We also inquired about known exposures to chemicals from 
agricultural or home use of herbicides and pesticides, as well as in- 
door uses of chemicals and solvents. For each parent, we inquired 
about occupation and occupation-related exposure to chemicals, 
dust, or radiation. We conducted a detailed review of the child’s 
medical history and the mother’s pregnancy and breast-feeding his- 
tories. Finally, we asked case families about any hobbies, sports ac- 
tivities, or typical travel destinations that might have brought 
them into contact with chemicals, fumes, or radiation. 

From this interview process we learned that half of the case fam- 
ilies had spent 2 years or more in the Fallon area. The others had 
resided in the area for shorter periods of time. These 12 case fami- 
lies had resided in a total of 88 different homes over their respec- 
tive time periods of interest. Of these 88 homes, 22 were located 
within Churchill County, and of these 22 local residences, half were 
served by public water systems, while the others obtained their 
water from domestic wells. 

Our initial analysis of the occupational, medical, environmental, 
and other historical information provided by the case families has 
not suggested any particular common denominator that would link 
these cases together. We recognize, however, that some of our data 
is subject to recall limitations on the part of the families. Specifi- 
cally, they may not have known of an environmental exposure that 
did, in fact, exist or they may have forgotten about it. For this rea- 
son, we are currently taking steps to obtain additional data 
through objective environmental sampling. This constitutes a sec- 
ond phase of the investigation. 

We’re now in the process of obtaining water samples from these 
current and former case residences in Churchill County that are 
served by domestic wells. These samples are being subjected to the 
analyses that are routinely done for public water systems. In other 
words, any test required by the safe drinking water act for public 
water systems is also being conducted on the water samples ob- 
tained from the wells of residences where case families have lived. 
The results of these analyses are pending at this time. 

We’ve also invited the Centers for Disease Control and Preven- 
tion, as well as the Agency for Toxic Substances and Disease Reg- 
istry, to assist us in identifying and analyzing completed pathways 
for other sources of environmental contamination. This would in- 
clude industrial, agricultural, military, or other sources. 

On a parallel tract with these environmental studies, we are also 
collecting data on the overall population dynamics of Churchill 
County. This includes looking at size of various age cohorts over 
the last 10 years, school enrollment information, and military pop- 
ulations. This analysis will help us determine if Churchill County 
matches the profile of other communities around the world where 
population mixing has been suggested as a possible explanation for 
increased rates of childhood leukemia. 

In closing, I would like to make some brief comments as to the 
importance of cancer registries in the conduct of cancer cluster in- 
vestigations. Nevada has maintained a population-based cancer 
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registry since 1979. This activity has been funded, in part, through 
a grant from the Centers for Disease Control and Prevention since 
1995. 

I should mention that all disease reporting systems, including 
cancer registries, do experience a lag in time between the diagnosis 
of a case and the reporting of that case. With a disease such as 
cancer, the patient record may not be complete enough to warrant 
abstracting information until about 6 months from the date of diag- 
nosis. Additional delays in obtaining information beyond this 6- 
month time period relate to workload and staffing. In more rural 
parts of Nevada, this situation is made even more difficult due to 
the distances involved and the relatively low number of acute hos- 
pital beds in each facility, making it costly and time-consuming to 
collect rural data. For these reasons, if a cancer cluster is identified 
through a cancer registry, it’s likely to have been going on for some 
time. 

The increased incidence of childhood leukemia in Churchill Coun- 
ty was not identified through analysis of cancer registry data. The 
local hospital, physicians, and community leaders noted the cases 
and perceived the numbers to be unusually high. Nevertheless, Ne- 
vada’s cancer registry has been invaluable in helping to place the 
observed number of childhood leukemia cases in historical and geo- 
graphic context. Only through this analysis of cancer registry data 
have we been able to calculate the usual rate of childhood leukemia 
and determine that the local cases do, in fact, represent a signifi- 
cant excess over the expected. 

I’d be happy to entertain any questions the committee might 
have. 

Senator Reid. Dr. Guinan. 

Dr. Guinan. Yes, thank you. 

STATEMENT OF MARY GUINAN, NEVADA STATE HEALTH 

OFFICER 

I’m Mary Guinan, State Health Officer. I’ve been asked to speak 
today on the status of the continuing investigation and also Federal 
roles in the investigation of cancer clusters. 

On February 15, after Dr. Todd had finished the first phase of 
the investigation and after the analysis showed no particular envi- 
ronmental or infectious agent that we thought was common among 
the cases and would be a likely causative agent, we asked a 
panel — we invited an expert panel consisting of experts from the 
Centers for Disease Control, the National Cancer Institute, the 
University of Minnesota School of Public Health, the University of 
California at Berkeley School of Public Health, and others, several 
from Nevada, University of Nevada School of Medicine, and we 
asked them to review all of the data and to help us plan the next 
steps of the investigation. That occurred on February 15. 

The committee made six recommendations. The first was to ex- 
pand case-finding efforts by seeing if you have all of the cases, are 
there other cases, and we’re doing that. We’re working with the 
Navy to see if there are any Navy families who have been through 
Fallon and whose children may have developed leukemia, and that 
search is ongoing, and Admiral Naughton will speak to that. 
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We also want to expand our case search with the Children’s On- 
cology Group. Children’s Oncology Group is a group of treatment 
centers around the country. As you know, cancer in children is 
rare, and we’re very grateful it’s rare, and so in order to get appro- 
priate treatment protocols, the treatments are concentrated in 
groups around the country — California, Utah. We do not have one 
in Nevada. So the children with leukemia — over 90 percent of the 
children with leukemia in this country are treated at these chil- 
dren’s oncology centers, and they have a data base. So what we 
want to do next — and we’re waiting for the funds to do this — is 
working with — especially the California oncology groups — working 
with them to search their directories to see if we have Nevada pa- 
tients who were diagnosed in those centers. We have no pediatric 
oncologist in Northern Nevada. So that all of the cases would be 
referred out. Most of the cases from Fallon are referred to Cali- 
fornia, and there is a pediatric oncologist that comes from Cali- 
fornia to Reno on a regular basis and continues their treatment, 
but the diagnosis is done in these oncology centers. So we will be 
expanding that. 

The second recommendation was to categorize the ALL cases by 
clinically relevant biomarkers, and Dr. Prescott has mentioned 
some of those. What happens is, we need to really look at the leu- 
kemia tissue in order to do those studies, to look at the diseased 
tissue. So what we have to do now is to — many of the protocols of 
these oncology centers require saving tissue specimens. So we are 
going to be in the process of identifying each of the centers where 
the child was — where the bone marrow biopsy was done and what 
kinds of testing were done at that center. There are a number of 
tests that can be done. 

The first broad test that’s done is to identify two types of 
lymphocytes. Which cancer is it? Is it B lymphocyte or is it T lym- 
phocyte? B lymphocyte cancer, or lymphoblastic leukemia, is much 
more common than the T cancer, and our cases reflect that. We 
have nine B-cell and we have three T-cell cancers. But there are 
subdivisions of that. In other words, each of the B cancers have 
subdivisions and very distinct analysis, which I think we need to 
move forward on, to see if those genetic breaks, those chromosome 
breaks are similar. Because if they’re similar, then they’re more 
likely to be linked to the same source, and that is a critical issue, 
that if we had known in advance and collected, we would know of 
specimens. We do not know whether we have those specimens 
available at the present time. 

No. 3 was to identify potential excess environmental exposures 
unique to the community. Dr. Todd has told you that we’re in the 
process of that. Next week, members of the Centers for Disease 
Control and the Agency for Toxic Substance and Disease Registry 
will be here looking at all of the environmental testing that has 
been recommended, seeing how we can approach that and who’s 
going to do it and how we’re going to do it, and also to do a path- 
ways analysis to say, “If there are environmental chemicals that 
are toxic in the community, by what pathway do they get to peo- 
ple?” That’s extremely important for us to analyze. 

The next recommendation was to collect and bank biological sam- 
ples for future study, and we are waiting funds for that. We need 
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to identify a repository for specimens. We would like to collect 
specimens from the families, as well as the cases. The technology 
is rapidly advancing, as Dr. Prescott said. So maybe in 2 months 
we might be able to have a test that would tell us something about 
causation. It’s extremely important for us to save those specimens, 
and we don’t have a national sort of comprehensive group looking 
at that, saying this is what we have to do for every cancer cluster. 

The fifth recommendation was determine time course and char- 
acteristics of population movement into the Fallon area, and that’s 
to address this population mixing theory, which was — it is just a 
theory, which came out of Britain after an investigation of a num- 
ber of clusters, and that is that a rural population has an influx 
of people and, for some reason, there’s an increase in leukemia or 
cancer in that community, and the reasons for it are very complex. 
In Fallon, that particular scenario may exist. In other words, that 
we have a small town relatively isolated and then the in-migration 
of various groups, either through the military or others, that come 
and go. So this is a possibility to test evidence for this population 
mixing theory, which go well beyond what the State of Nevada 
would do, but something that the National Cancer Institute should 
be doing, identifying and — there is no mechanism for the National 
Cancer Institute to give us funds for research. Their budgets are 
to study months and years in advance. So it’s really important for 
there to be a comprehensive plan, as we suggested, for a study to 
advance the causation theory. 

The last recommendation was to maintain the expert panel, 
which they have. 

Now, about the lessons learned — all of the panelists serve with- 
out — we do not pay for them, they volunteer. They’re wonderful ex- 
perts, and we have been really blessed to have their interest, and 
they are volunteering to be here and help us, and they have done 
a tremendous job. One of the lessons that we have learned with re- 
gard to Federal agency roles in the investigation of cancer clusters, 
although hundreds of cancer clusters have been recognized and in- 
vestigated during the past 30 years by State and local health de- 
partments and Federal agencies, little information is available on 
appropriate scientific methods of study, especially with regard to 
determining the causative factors or associated risk factors. Well 
over 90 percent of these investigations have found no associated 
suspect causative agent, and no Federal agency wants to expend 
scarce resources for the investigation of cancer clusters that are 
likely to show nothing. It’s an investigation which you know that 
90 percent of the time you will not find anything. So there is a re- 
luctance to invest resources in something that has such a low prob- 
ability of an outcome of interest. 

Senator Reid. Ms. Guinan, I think we’re going to ask you some 
questions and you’ll be able to expand on the rest of your state- 
ment. I’m going to make your entire statement a part of this 
record. You’ve answered one of the questions the panel already 
asked directly. We asked Assemblywoman de Braga about what the 
Federal Government can do, and you’ve told us very specifically. I 
would also just comment that 90 percent is great, but if you’re part 
of the 10 percent, you want to make sure that’s investigated also. 
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We’re going to turn now to Admiral Naughton. I would say, be- 
fore you begin your testimony, to explain to Senator Clinton and 
some of the audience who may not know, which I’m sure there are 
very few — Senator Clinton, in Nevada, we have two very large mili- 
tary installations, of which we’re very proud. In the southern part 
of the State, we have an air force base, Nellis Air Force Base. It 
is the largest fighter training facility the air force has in the world, 
and I’m told by everyone, most important, if you want to have a 
Ph.D., so to speak, in the air force and be a pilot, you have to go 
through Nellis. The same applies if you’re a Navy pilot. We have 
here in Fallon the Fallon Naval Air Training Center, which is 
something we’re very proud of. Top Gun is here. It’s something that 
has been great for our State, but also certainly for our Nation. 

We recognize how important it is to the State of Nevada, but 
we’re going to have some tough questions to ask when we get to 
the part of this hearing when we ask questions. Admiral Naughton 
and Captain Rogers has been through a lot of things in their ca- 
reers, and they understand we’re only trying to get to the bottom 
of things. We’re going to ask questions about when you weren’t 
even at the base. So my point is, the directness of the questions 
has no bearing on how important we feel your work is here. 

Admiral Naughton. 

STATEMENT OF ADMIRAL R.J. NAUGHTON, FALLON NAVAL 

AIR STATION, FALLON, NV; ACCOMPANIED BY CAPTAIN D.A. 

“ROY” ROGERS, COMMANDER 

Admiral Naughton. Yes, sir. 

Senator Reid, Senator Clinton, Senator Ensign, and Representa- 
tive Gibbons, my name is Richard Naughton. I’m the commander 
of the Naval Strike and Air Warfare Center, which is located at 
NAS Fallon, NV. Here with me this morning is Captain David Rog- 
ers, who’s the base commander. We do welcome this opportunity to 
testify before the Environment and Public Works Committee on the 
military activity that takes place in Fallon, in particular, how it 
may pertain to Churchill County’s recent childhood leukemia clus- 
ter. I’ll talk a little bit about the background that the Senator 
talked about, about the mission and operations at Fallon, followed 
by some remarks that I know are of special interest to the com- 
mittee, and we look forward to your questions afterwards. Let me 
assure the committee and the local community members that the 
U.S. Navy is committed to public health and to assisting this inves- 
tigation in every way possible. 

One of the cases in question is the child of a military family 
member who was formerly stationed at Fallon. Our base population 
is about 7,200 personnel, which includes all the military and civil- 
ians and their families, and of that 7,200, three quarters live in the 
local community. So we’re very involved in the local community 
and we want to be sure that we’re part of this solution. The Navy’s 
Bureau of Medicine has just completed extensive screening of naval 
medical cases, which might be related to the Fallon cluster. They 
reviewed over 12 million records looking for cases of ALL from 
1997 to the present, and just the one Navy case that I’ve already 
identified was the only one that we came up with. 
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The Navy is also committed to exploring the expert panel’s popu- 
lation theory — population mixing theory, and we have shared data 
on the transient activity of NAS Fallon with the State. This mili- 
tary data is one of the three transient data collection efforts rec- 
ommended by the expert panel. 

As many of you may know, NAS Fallon began operation in 1942 
as an Army Air Corps base. The focus at that time, until about 
1984, was unit level air-to-ground combat training. When the Navy 
established the Naval Strike Warfare Center in 1984, we began 
focusing on entire air wing training of about 1500 people and 70 
aircraft in an integrated fashion. The mid-eighties also saw the de- 
velopment of the Fallon Range Complex, an instrumented military 
operating area flown over 6.5 million acres east of Fallon. The ma- 
jority of the land we fly over is unpopulated and managed by the 
Bureau of Land Management. The Navy actually only controls 
204,000 acres. The third major change in the mid-eighties was the 
out-sourcing of many of the functions on the base. As a result, 55 
percent of our current base population is civilian contractors. 

In 1996, with the closing of NAS Miramar and the Base Realign- 
ment and Closure Act, all graduate level aviation flight training 
moved to Fallon, with the arrival of Top Gun and Top Dome from 
southern California and the establishment of a senior two-star offi- 
cer on the base as the commander of Naval Strike and Air Warfare 
Center. As NSAWC, or Naval Strike and Air Warfare Center, I re- 
port directly to the chief of naval operations and provide oversight 
of the training of approximately 55,000 personnel a year here at 
Fallon and at our weapon centers and weapon schools at other fleet 
concentration areas throughout the United States. Over the past 5 
years, flight operations have really only increased about 4 to 5 per- 
cent at NAS Fallon, with an average of about 40,000 flights per 
year. There has been an investment in Fallon infrastructure at 
NAS Fallon since 1984 of over $300 million. 

I would like to discuss the specifics of our operations out there, 
as they may affect this investigation. First, the consolidation of all 
our training here in 1996 did not appreciably change the way we 
conduct operations. As a matter of fact, our two biggest years of op- 
erations at NAS Fallon were in 1990 and 1991, preparing for Oper- 
ation Desert Storm and Desert Shield. From an environmental per- 
spective, the flight training that NSAWC conducts has changed 
very little in the past few years. 

Second, NAS Fallon’s environmental, safety, operations, and 
weapons departments are responsible for the administration of all 
our environmentally-sensitive material. For anything we use, there 
is a safety handling program and a way of disposing it properly, 
where applicable. We follow the guidelines established by Federal, 
State, Department of Defense, and U.S. Navy agencies and are 
probably more heavily regulated than anyone in the private sector. 
Programs such as our fuel handling, air emissions, hazardous ma- 
terial disposal, electromagnetic radiation effects, and installation 
restoration are all inspected on a regular basis. We have received 
high marks for compliance, and we’ve shared data on each of these 
with the State Health Division and the expert panel. Next week, 
when the Agency for Toxic Substance and Disease Registry visits, 
we will share our data with them also. 
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Third is NAS Fallon’s drinking water supply for the 3,000 per- 
sonnel who work on the base and the up to 2,000 transients that 
we have there at any one time. It is separate from the city of 
Fallon’s, but it taps into the same Basalt Aquifer, and the water 
chemistry is essentially identical. The base tests our water supply 
routinely and monitors for contamination of the 8,000 acres of the 
air station property through the use of 218 environmental moni- 
toring wells. No DoD activity-related contaminants have ever been 
detected in the Basalt Aquifer or leaving the base property. While 
the State and select panel investigations have not established a 
link between Fallon water arsenic levels with the leukemia cluster, 
these are a matter of concern to our people and to the U.S. Navy, 
and we’re working very aggressively with the city to build a DoD/ 
city of Fallon water treatment facility. 

My detailed written statement previously submitted contains lots 
of information about NAS Fallon and it may be relevant to this in- 
vestigation, and it also lists points of contact. I thank you for your 
attention. 

Senator Reid. We would also order that that be made part of the 
record. 

We’re going to now hear from the mayor of the city of Fallon. 

Mayor Tedford. 

STATEMENT OF HON. KEN TEDFORD, MAYOR, FALLON, NV 

Mayor Tedford. Thank you. 

Recognizing that my time is brief today, let me begin by saying 
that the city of Fallon sincerely appreciates the efforts of the Sen- 
ators and the Congressman and your staffs, just as we appreciate 
the help that we’ve received from the Governor’s office and also 
from the State Health Division. 

These are trying times for our community, and while we’ve 
pulled together in the only way we know how, it is comforting to 
know that others want to help. I’m not going to spend any time dis- 
cussing the cluster’s cause or possible links between the children. 
I believe the State Division of Health and others will do that. The 
city has cooperated in every way we know. First, as the steward 
of the municipal water system and, later, as we began to assess 
other city-owned facilities. Thus far, nothing has been found. We 
recognize that the health division’s expert panel believes that an 
environmental link may not be found, due to the fact that the ALL 
found in this cluster generally is not typically caused by environ- 
mental triggers. Nonetheless, we will continue to cooperate in that 
search in any way we can. 

Our efforts, indeed, have been focused on the children, the af- 
fected families, and public education. The city council and I have 
formed a group called Fallon Families First, which is comprised of 
local community leaders and social service providers to coordinate 
these efforts. I asked my wife, Jennifer, to chair that committee, 
and they’re doing yeomen’s work. Please realize that our city does 
not have a social service infrastructure. We’re too small. So we’ve 
had to reach out to groups like the FRIENDS Family Resource 
Center, the local hospital, mental health professionals, the clergy, 
the school district, the county, and others. Fund-raising is handled 
through the Mayor’s Youth Fund. You can see the white ribbons 
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worn by guests here today. This was a suggestion by a mom of one 
of the patients. It’s the latest step in our effort, and we plan to con- 
tinue raising funds as long as there are needs. 

Fallon Families First recently held its first public meeting, a 
panel discussion focused on the disease itself. Local physicians, a 
mother of a stricken child, a mental health professional — these peo- 
ple, who people know and trust in our community, helped answer 
questions that are weighing heavy on the minds of those attending. 
Efforts like this will continue, as they are needed. A series of infor- 
mational mailings is also being coordinated with the county and 
the local telephone company. This week, the city launched its first 
website. Part of this effort has been driven by not only the need 
to communicate about the leukemia cluster, but part of our desire 
was also to be generally more accessible. 

So what remains to be done? I can tell you without hesitation 
that the most frustrating part of this process for me has been the 
lack of information. People want answers and I don’t have them. 
The investigation’s ongoing, but it’s bound to take a long time. 
Where do people go for answers? I believe, in cluster situations like 
this, a clear sense of communication needs to be established early 
in the process. Perhaps if the State health officer declared a cluster 
to be in existence, that could trigger a Federal, State, and local 
partnership. The mayor’s office seems to be the place where people 
automatically go, but in small towns like ours, we don’t always 
have the information people want. I have assembled my own team 
of local citizens and other experts who can help the city, but in 
other towns, the mayor might not be so fortunate. I think a stand- 
ard support team should be made available to towns like ours. 

Finally, I would be remiss if I didn’t speak briefly about the ar- 
senic in our water. I know the Senators are aware of this situation, 
just as I know the experts will testify that arsenic’s probably not 
linked to this leukemia cluster, but the two things have become 
linked in the media and in earlier meetings. So I feel I, at least, 
owe you an update of where we are today. Fallon’s municipal water 
supply contains arsenic levels of a hundred parts per billion. The 
USEPA has ordered us to remove the arsenic, which is naturally 
occurring here in Fallon. As you are well aware, the EPA standard 
has long been under review. It was 50 parts per billion. It was tem- 
porarily lowered to 10. Now it’s back to 50. We have no idea where 
it will finally be set. But for the city of Fallon, it doesn’t matter 
anymore. We are proceeding to treat and we will get there. 

The city of Fallon, through its environmental engineering firm, 
Shepherd Miller, has begun pilot testing of the technology we will 
use to remove this arsenic. It appears that a filtration process 
called enhanced coagulation is working best. We will finish the 
pilot testing by the end of May, then we will design and site a 
treatment facility. Our goal is to have construction finished in time 
to comply with the EPA order, which gives Fallon until September 
2003. This date is significantly earlier than any other public water 
system in America, and it’s still not clear how much arsenic we will 
have to remove. Nonetheless, we are proceeding, and we are doing 
so without regard to cost or where the money will come from. We 
also have been in consultation with the U.S. Navy and their offi- 
cials about a joint treatment plant. 



34 


My suggestion to this body today is that you make Fallon a test 
case. The issue of the EPA standard revolves around the best avail- 
able science and the fact that there is no off-the-shelf technology 
to remove arsenic on our level at our municipal scale. Things like 
household reverse osmosis systems won’t work on a system as large 
as ours. We believe that since Fallon is required to remove its ar- 
senic more quickly than other municipalities, there may be benefits 
to those who follow from learning what we have. Perhaps the Fed- 
eral Government could pay for the cost of our treatment facility in 
exchange for the availability of science and treatment methods re- 
sulting here that could be utilized by all those who follow. We’re 
dedicated to treating the city water. Others will have to address 
the many private county wells that have high arsenic levels, and 
all of us will have to address public education issues and outside 
media attention that now surround the arsenic. But with your help, 
we can put this chapter in our history behind us and focus all of 
our energies on this leukemia cluster, the children and their fami- 
lies. 

We must maintain our focus on these families. As I’ve said ear- 
lier, this is a lonely time for our town. Many people want to specu- 
late, many others are well-intentioned in their scrutiny, others are 
just curious, but when the camera lights are off and the media at- 
tention fades, our families and our town will be left to care for 
these children and assess the long-term impacts of this cluster on 
our community. Your presence here today is a chance to change 
that. I hope you will be able to stick with us, and I thank you very 
much for taking the time to be with us today. 

Senator Reid. Thank you very much. 

Commissioner Washburn. 

STATEMENT OF GWEN WASHBURN, COMMISSIONER, 
CHURCHILL COUNTY, NV 

Ms. Washburn. Good morning, Senators, Representative Gib- 
bons. 

I’m Gwen Washburn, the chairman of the Churchill County Com- 
mission, and I want to tell you that we’ve not had the phone calls, 
I’m sure, that the mayor has, but we’ve been working closely with 
him. I do want to tell you that the county administration is, first 
and foremost, concerned about the health and well-being of its citi- 
zens, and I’m happy to have the opportunity this morning to ad- 
dress the leukemia cluster that’s been identified in this community 
and also to discuss ways to investigate or mitigate the issue. I’ll 
tell you a little bit about Churchill County and what the county 
commission is doing. You have several pages of written material in 
your packet, and I’ll attempt to summarize those at this time. 

Churchill County has sustained a steady growth of about 3 per- 
cent over the years and now is home to about 26,000 people. This 
population is expected to double in the next 15 years. We’re a pro- 
gressive small community, boasting modern schools, a community 
college, an art center, and the most modern hospital in western Ne- 
vada. We have a mix of long-time agricultural-oriented families, 
military personnel, young working families, and retired people. 
Many people are born here and grow old here with nothing more 
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than average health problems. So, our community is alarmed and 
feels helpless in the face of a childhood leukemia epidemic. 

This community has reacted to this crisis in a quick and calm 
manner, working cooperatively together with all agencies in an at- 
tempt to find an answer or a common link between the cases. The 
county commission is very concerned about the health and welfare 
of not only our 26,000 residents, but those that visit us each year 
as military personnel or tourists. Certainly, none of us are experts 
in the health field, nor are we research scientists. So we have no 
choice but to leave those investigations to those experts, but what 
we can do and have done and will continue to do is to support all 
scientific and responsible efforts to find the answer. So far, we’ve 
actively participated in all efforts of all the agencies in the inves- 
tigations and in the efforts to educate the residents and to ease the 
burden of the affected families. We’ve assisted in reactivation of the 
University of Nevada’s Nevada GOLD Program, which is Guard 
Our Local Drinking water, and we’ve also tightened some of our 
own business permit ordinances for business and industry. 

We are anxious to locate and take reasonable and responsible 
corrective action for any environmental cause that may be found to 
contribute to the incidence of leukemia or any other health risk in 
our community. A thorough and scientific study of all the possibili- 
ties will take many years and millions of dollars. The medical ex- 
perts have already expended many resources examining the pa- 
tients and their families. The community and individuals have all 
lent their support. The State of Nevada is considering committing 
money. So now I will ask you, on a Federal level, to commit Fed- 
eral resources, and there are many, but I’m going to list ones that 

1 think at this point are most important. No. 1 is to provide a fund- 
ing mechanism to assure proper medical care for the victims; No. 

2 is to assure thorough scientific research through Federal grants; 
No. 3, grants to the University of Nevada-Reno and Churchill Com- 
munity Hospital to assure continued public education on health 
and nutrition; and No. 4, to assist individual well owners with test- 
ing and treatment of water. Best guess, this community has 4,500 
domestic wells that our citizens are relying on. 

The written comments that you have before you will expand on 
these thoughts and cover several others. So for the sake of time, 
I won’t go into all those comments, but I hope you’ll take the time 
to read and consider those, and I’ll be happy to clarify and expand 
upon any of those at your convenience. 

On behalf of the Churchill County commissioners, I want to 
thank you for taking your time to listen to our concerns and our 
ideas. We sincerely hope that you’ll be able to assist our community 
in some way to ease the suffering of the leukemia victims and their 
families and to help us find the ways and means to lessen or, bet- 
ter yet, prevent more occurrences of this and other cancers. 

Senator Reid. Thank you very much. Your full statement will be 
made a part of the record. 

Before moving to questions of this panel, I would like to say to 
those people who filled out the forms for asking questions of the 
panel, if you’d be kind enough to pass these cards to the center 
aisle, they’ll be collected, so they can be given to us following the 
third panel. 
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Dr. Guinan, we’ve heard testimony about the possibility of this 
being a virus. Now, there’s no danger of this being transmitted — 
if a child has leukemia that, by chance, is caused by a virus, there’s 
no danger of that child transmitting the virus to his friends, is 
there? 

Dr. Guinan. No, there is not, there is no danger. Leukemia is not 
contagious. 

Senator Reid. That’s so important, that people here understand 
that. 

Admiral one of the things I wanted to talk to you about, in the 
written testimony that you’ve given and other people from the 
Naval Air Station have given, you’ve indicated that in the last 5 
years there’s only been 40 gallons of fuel spilled, or words to that 
effect. I just want to make sure that the record’s clear, because I 
can remember spending a lot of time out there 10 years ago relat- 
ing to a spill of fuel. There was some dispute as to how much had 
been spilled, from a thousand gallons to 30 thousand gallons. We 
really never got to the bottom of how much that was. Also, during 
that same period of time, people came forward and indicated that 
there was fuel contaminated soil that was burned for 5 or 6 days 
in a row at the base. This spill and the other information is not 
part of this record, it’s simply not there, and much information has 
been gathered up to this point. 

I would like to have the Navy supply whatever information you 
have to Dr. Guinan regarding these prior incidents. It’s my under- 
standing, and I’ve read very clearly the testimony given in the 
past, that this information has not been forthcoming in this inves- 
tigation. I’ll also say, Admiral, that I don’t know if burning soil for 
5 or 6 days would have any bearing. I simply don’t know. I don’t 
know if the fuel spill would have any bearing on the work that’s 
being conducted here, but I think it should be part of the informa- 
tion gathering, so that Dr. Guinan and others will have this at 
their fingertips. 

Admiral Naughton. Yes, sir, we’ll provide that, the data of the 
1988-89 spills. There was lots of discussion on how much was or 
wasn’t spilled, where it went, and I know there was much confu- 
sion. That’s one of the reasons that we have these 218 environ- 
mental monitoring wells there right now, to be sure that there’s 
nothing — there’s no pathway off the base. We will provide that 
data. 

The burning of fuel for 5 or 6 days, I think, perhaps is local leg- 
end, sir, but we will find out in much more detail. We can’t find 
anybody that has any firsthand knowledge of that, but we will pro- 
vide all that data. Again, as I say, our strategy is, we want — public 
health is our primary concern. We want to be part of the solution, 
and we will cooperate fully and provide all data humanly possible. 

Senator Reid. I appreciate that very much. 

It’s my understanding, Admiral, that the Navy has, during the 
past 4 or 5 years, used a different kind of fuel for the jet airplanes. 
Is that true? 

Admiral Naughton. Yes, sir. We’ve moved from JP5 to JP8. 

Senator Reid. Can you tell me why you did that and what the 
difference in fuels is? 
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Admiral Naughton. Well, JP5 has — it’s actually an economic 
issue — JP5 has a higher flash point and must be used on the ships. 
JP8 is the airforce-based fuel. It’s almost all kerosene, with some 
additives. The only difference between JP8 and the jet fuel that’s 
used in commercial airliners is that we have an anti-icing ingre- 
dient that’s added to it. So it’s essentially identical to what is 
burned in every airport around the world, including Reno-Tahoe. 

Senator Reid. Is it classified information, Admiral, as to how 
much fuel is used at this base over a year? 

Admiral Naughton. No, sir. We use about 40 million gallons, 
about 50 percent of what they use at Reno. 

Senator Reid. At the airport in Reno. 

Admiral Naughton. Reno-Tahoe, yes, sir. 

Senator Reid. The other question about the monitoring of the 
wells — and Dr. Todd, Dr. Guinan, you can chime in here if you feel 
it’s appropriate. One of the concerns I have about the monitoring 
of the wells is that I’ve been told that there’s really two areas of 
water that we need to look at here. The first is the deep water, and 
that’s what’s being monitored 

Admiral Naughton. No, we’re monitoring the shallow water. The 
deep water in the Basalt Aquifer is where we get our drinking 
water, but we monitor the shallow water wells. 

Senator Reid. It’s the shallow, at least in my opinion, that we 
have to be concerned about 

Admiral Naughton. Yes, sir. 

Senator Reid [continuing]. Because that water moves around. 

Admiral Naughton. That’s the pathway that we’re looking for, 
and we have not seen one — in the monitoring work between the 
Nevada Department of Environmental Protection, they are part 
and parcel of what we do there. 

Senator Reid. The water that you talked about, you have 218 
wells that the Navy monitors, itself, as to where the water goes; 
is that right? 

Admiral Naughton. Yes, sir. If there’s any contamination, we do 
test the deep water well routinely, just like the city does. 

Senator Reid. Senator Ensign. 

Senator Ensign. Admiral, when they were talking about the mix- 
ing, I just thought about something. In your investigation, when 
you’re looking at mixing of populations, we’ve heard about the pos- 
sibility that maybe a virus is one of the environmental causes. Dur- 
ing this period of time, when maybe some of the exposures of these 
children to some people in the community occurred, was there a 
certain part of the world that some of our service personnel came 
from? Have they looked at trying to isolate that? We know that 
there are very rare diseases in different parts of the world that 
Americans are never exposed to, and you can become a carrier 
without even knowing you were already exposed. We should look 
at all possibilities. 

Admiral Naughton. I’m afraid that it’d almost be an infinite set. 
You know, you talk about 50,000 people coming through here each 
year. We have been everywhere. Of my own personal experience, 
I’ve been on almost every continent. The people that come through 
here, it would almost be impossible to track where they each have 
been. I’m not saying that we can’t look at it, but we can do some 
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analysis with CDC and the naval environmental health agency. 
We’ll try and take that on, sir, but I’m a little nervous that it prob- 
ably would be such a huge set of where they came from and what 
they did, and individually tracking each individual is not some- 
thing that we do because of that, but we’ll certainly look at it. 

Senator Ensign. Dr. Guinan. 

Dr. Guinan. Yes. I’d just like to say that the theory on popu- 
lation mixing is one that suggests, perhaps, a viral cause, but it’s 
not a new virus or an exotic virus. The theory is that it’s a common 
virus and a mild virus that, for whatever reason, there’s been an 
abnormal immune response to and that follows a community of rel- 
ative isolation that has been exposed to the virus before and maybe 
are a little older and have a different response to the same virus. 
That’s why it’s so difficult to find, we think, because it’s a common 
virus, but an abnormal response to the virus. 

Senator Ensign. Has that community mixing theory, then, been 
mainly of cancers in older people and not in younger people? 

Dr. Guinan. No, it’s younger people. 

Senator Ensign. It is. 

Dr. Guinan. In England, there is a cancer cluster in an area 
that’s been ongoing for years, and they have put millions and mil- 
lions of dollars into investigation of causes, and nothing has turned 
up. I think one of those things — out of that observational analysis 
came the population mixing theory, and as I say, it’s just observa- 
tional and a theory, but the expert panel felt that we could provide 
evidence to support or refute the theory with the cluster in Fallon, 
for a number of reasons. No. 1, the timeframe between the cases 
was so short, that we are a rural population with an influx of mi- 
gration, and also that, if we could look at tissue and demonstrate 
there was some similarity, the more likely we could possibly say a 
virus is more likely. 

Senator Ensign. You were talking earlier about the B cells 
versus the T cells and that even the subtypes of the B cells being 
different in some of these cases. Does that not suggest different ge- 
netic pathways, or could they all be the same genetic pathway, and 
in the end, they branch off? 

Dr. Guinan. Well, I believe that for the B cells — if we thought 
they were linked and if they were all the same, we would be much 
firmer in our belief that they’re linked. Since we really don’t know 
what the cause is, we really don’t know, but I think the lines of 
evidence suggest that T-cell may be a different type of etiology 
than B-cell, but the evidence is still relatively sparse, and as I say, 
there really is no known cause. So if we could come to, at least, 
some understanding of the pathway, we would be more likely to 
pinpoint a cause, whether it’s environmental or infectious. 

Senator Ensign. I want you to make one comment. It really has 
nothing to do with the particular case today, but it raises a ques- 
tion that we’re dealing with in Congress where we’re talking about 
all this epidemiology. When you’re dealing with that whole issue, 
privacy is a big concern. We’re hearing about reporting and trying 
to make sure — especially for cluster cases — to have rapid reporting. 
How do you relate that to the concerns for privacy and how do you 
protect people’s privacy? We have to make policy concerning pri- 
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vacy, but at the same time be able to share information to be able 
to solve some of these cases in the future. 

Dr. Guinan. That’s a very important question, and I think that 
it’s raised each time we ask that a disease be reported. As you 
know, the State has primacy in matters of health, and it’s the State 
who decides — the State legislature — what diseases are reported, in 
what form. With cancer, there are many people who do not want 
to be reported, because they want privacy. All of the information 
that’s reported on individuals to health departments is strictly con- 
fidential. Nothing about personal identifiers comes out of the 
health department. However, in small communities like this, peo- 
ple know who the people are and they’re identified for fund-raising 
in the newspapers, but no personal identifiers are ever revealed, 
and that is one of the things that we have to do, and as a health 
officer, I have to maintain that confidentiality. 

We have HIV reporting by name, we have all sexually trans- 
mitted diseases, we have cases of leprosy, tuberculosis, all of those 
are reported to us, so we can do the appropriate public health work 
that needs to be done around these diseases, and they’re all done 
and we haven’t had a break of confidentiality. In other words, we 
maintain it, we take it very seriously. We have to deal with it now 
electronically, since records are being transmitted electronically, 
and understanding how you can guard the privacy and confiden- 
tiality of records that are being transported over the Internet, there 
are large Federal looks at that, on how to protect the confiden- 
tiality of data. 

Senator Ensign. Well, Dr. Guinan, we look forward to continuing 
to work with you on this type of issue. I know it is a big concern 
for a lot of people — to make sure they have their privacy, but at 
the same time, to recognize there are public health concerns. 

Senator Reid. Senator Clinton. 

Senator Clinton. Dr. Guinan — I don’t know if I should say this 
here in Nevada, but I understand you’re actually a native New 
Yorker. 

Dr. Guinan. Yes. Could you tell by my accent? 

Senator Clinton. Well, I also know that you’ve worked, in a very 
distinguished career, with the CDC and with Dr. Phil Landrigin — 
who’s at Mount Sinai Hospital in New York — who is very concerned 
about many of these issues that we’re speaking about today. Your 
written testimony is extremely enlightening and informative, and 
I want to, through you, thank the expert panel that served with 
you for putting in their time to come up with the recommendations 
that they’ve put forth. 

Dr. Guinan, as someone who has been on the forefront of public 
health as you have and, I know, played a major role back in the 
early 1980’s in identifying HIV, AIDS, and recognizing it as a new 
disease, what would be your priorities for us to take back to Wash- 
ington? Because one of the things that I’m concerned about is that 
we really come out of this hearing with some real priorities that 
all of us can take back to our colleagues and tell them that this 
is a pathway for us to follow in trying to get a handle on some of 
these issues, because I think there are going to be more of them. 
Maybe it’s going to be better identification, better reporting, what- 
ever the explanation. I think we’re going to have more and more 
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of these kinds of environmental health issues raised, clusters, and 
other kinds of incidences. 

What would you ask us to do and how would you rank the prior- 
ities as to how we could respond to Fallon, but more generally to 
these issues? 

Dr. Guinan. Well, I have suggestions on two fronts. One is on 
cancer cluster investigations. It seems to me that there is no repos- 
itory of information on this. There should be. We don’t know 
whether the clusters are increasing, decreasing, staying the same, 
and we really don’t know what the results of most of the investiga- 
tions of these clusters are, because there’s no mode of reporting, in 
other words, there’s no reporting on them. Sometimes they get pub- 
lished, maybe years after; in the Woburn, MA case, for example, 
from the identification on the cluster of leukemia to the final report 
was 18 years. In the meantime, we cannot benefit from the ongoing 
information they have gathered and advance the science. There 
may be 10 leukemia clusters being investigated right now, but we 
don’t know about them, and I think it’s extremely important to 
know that. In other words, if there are similar clusters ongoing, are 
they related, is there some relationship? 

So the epidemiology of clusters should be done, not with the idea 
that some Federal agency has to investigate each one of them, but 
that there is some repository of information that the States and 
local health departments can go to and know and be able to contact 
those other people and find out what they’re doing and not have 
to reinvent the wheel, as Senator Reid has said, that we can start 
from the most recent scientific evidence and move forward, and we 
need resources and we need to be able to identify those clusters 
that have the most potential for advancing the science of causa- 
tion — what are the characteristics — and then some money to be 
able to put the resources into those that are most promising. 

With regard to environmental substances that are toxic, there is 
no standard surveillance system for environmental agents, and it 
seems to me that there should be. We’re always being asked about 
environmental agents, have we collected information on air quality, 
water quality, food quality, who collects it, how do they collect it, 
and no agency or group of agencies have come together and said 
these are the basic units of environmental surveillance that every 
health department should have. We should have air, water, and 
these are the things that we should have. Many States have par- 
ticular environmental health concerns, like Nevada, about radi- 
ation, that we should have our own system also, besides the core, 
and there is not this kind of thinking. There is the communicable 
diseases. We know that there are communicable diseases and ev- 
erybody agrees that these are the diseases that we should report, 
but there’s no agreement on environmental. So I think it’s ex- 
tremely important that some thought process go into it and then 
some funding of infrastructure for the States to be able to develop 
those systems. 

Senator Clinton. Thank you very much. That’s very helpful. 

Admiral thank you for your being here and for your service. This 
reminds me, back in my prior life, in the White House years, I was 
asked to head up an investigation into the Gulf War Syndrome, be- 
cause we had so many service men and women returning from the 
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gulf with unexplained illnesses, and I met with a lot of those vet- 
erans, I met with a lot of the people treating them, and we’ve made 
a little bit of progress in trying to determine why apparently very 
healthy young people after their service — which really was of lim- 
ited duration, thank goodness, because the operation was so suc- 
cessful so quickly — returned home with terrible rheumatic and 
other kinds of diseases. So this is not only something that concerns 
cancer, we have other concerns, and oftentimes our people in the 
military are on the front lines of a lot of these inexplicable diseases 
and conditions, and I appreciate that very much. 

One of the things I was curious about, though — it relates to Dr. 
Guinan’s point — is that just yesterday the EPA released its new 
toxic release inventory data. We’re trying to get a better handle on 
what we do release into the air and what kind of emissions and 
other contaminants might be available in the environment. I was 
wondering, does the Navy and the other services report releases to 
DoD and EPA or just to DoD? Do you know that, Admiral? 

Admiral Naughton. There’s a lot of things we report. We report 
the release of radio-nucleotides from our nuclear power ships to 
DoE and DoD, and we report our release of chemicals through 
DoD, and I, quite frankly, don’t know for sure if we report to EPA. 
I would be surprised — if it’s not, it goes through DoD, because, as 
you know, we’re a pyramid structure and we all work for somebody. 
It would go through DoD, would be my guess on that, Senator. 

You talked about the Gulf War. I’m very familiar with it. I com- 
manded a ship that was in Kuwait City. One of the very first cases 
of Gulf War disease was an MS-2 that was on my ship. I don’t 
know why. I spent all day on the bridge and I didn’t get sick. He 
spent all day inside and he did. So I don’t know. But we do report 
all of our emissions and it is collected and it is reported to DoD, 
and we work through the Navy, through the Department of Navy 
health organization on everything we do. 

Senator Clinton. Thank you. 

Senator Reid. Congressman Gibbons. 

Mr. Gibbons. Thank you, Senator. 

Admiral I want to applaud you and Captain Rogers as well for 
your contribution, not only to this Nation in terms of making sure 
we are secure in our Nation’s people and our interests abroad, but 
also your contribution to this community. The Fallon Naval Air 
Station, I think, has been one of the premiere institutions that this 
community has oftentimes relied upon for technology, for assist- 
ance, for help in times of emergencies or whatever, and I do want 
to applaud you for your effort to share the information with the 
Naval medical studies that you’re undergoing in this regard. I 
think that shows that you’re leading the way and that you’re will- 
ing to be a working partner in the solution to this. As somebody 
who has also shared the technology of training in some of your fa- 
cilities, I also want to thank you for being there when we needed 
you. It’s always been very important. 

I really don’t have any questions for the Navy, other than the 
fact that I did want to say that my understanding is that JP4, JP5, 
JP8, all very similar, maybe except for, as you say, the flash point 
temperature at which they ignite changed, primarily due to safety. 
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Jet Fuel A, without the de-icing additive in it, is essentially the 
same as JP8. 

Senator Reid. Jim, I think you’re just showing off now. 

Mr. Gibbons. I couldn’t keep up with you guys in the medical 
field. So I thought I’d tell you where I do have some knowledge. 

But, anyway, when you talk about fuel burned and the effect of 
having a military aviation operation and comparing it to Reno- 
Tahoe International, Reno-Tahoe does burn JP8, with the fact 
they’ve got National Guard airplanes there that burn that. So I 
think there’s, you know, an interest there, but one which, I think, 
will fail in comparison to say that it is the effect of the operation 
of the airplanes that is a causal factor in that, unless we start see- 
ing clusters in Nevada in other locations, whether it’s McCarran, 
Reno, Fallon, due to the combustion of this fuel. 

That would be a question I would ask Dr. Todd. Have you seen 
other clusters in Nevada like this that you’ve seen in Fallon? 

Dr. Todd. No, we have no other clusters at this time of childhood 
leukemia. In fact, when I look at 1999 data statewide, I find only 
15 cases of childhood leukemia reported throughout the State. If I 
go back over a 5-year period, I find only 53 cases reported state- 
wide. So, clearly, that’s well over half million 0- to 19-year-olds in 
my denominator coming to Fallon, with less than a thousand 0- to 
19-year-olds in the county population. Having eight cases diag- 
nosed in only 1 year is clearly significant. We’ve not seen that else- 
where throughout the State. 

Mr. Gibbons. Let me turn to the mayor and the county commis- 
sioner and thank them for their appearance here as well. 

Mayor, I know that oftentimes we have read in the newspaper 
that the city of Fallon is dragging its feet with regard to dealing 
with arsenic removal, but I know you, I know the work that this 
community has done, and just for the record, would you help us by 
describing what the city has done in any effort with regard to mov- 
ing forward on the arsenic removal? 

Mayor Tedford. Well, as you know, the arsenic issue goes back 
to — I was a sophomore in high school in 1969, and the discussion 
that began then — I certainly didn’t start it, but I will be the one 
that ends it in 2003, that discussion. I think I could go back to the 
compliance agreement with the State that we signed in 1990 that 
we would meet the permanent standard when it was set. There’s 
a lot of history, I think, that doesn’t really need to be gone through 
today, but it should suffice to say, when we heard around 1997 that 
this standard was finally going to be set, after 10 years of waiting, 
we formed an arsenic team with the city. They went to various 
venues around the country, to EPA-sponsored meetings on what 
the standard might be and what the technology was. We had been 
told that there was off-the-shelf technology that we could use, and 
after those meetings in a variety of places, we found out there was 
no off-the-shelf technology that could be used in a city of our size. 

In 1999, we got a violation order from EPA, and in 2000, we 
hired Shepherd Miller of Fort Collins, CO, as our consultants, and 
they began the chemical testing of the water. They have gone 
through bench testing, they’re at pilot testing now, as well as look- 
ing for site selection at the same time, as well as design. I think 
we’re well on our way to being able to reach the mandate that 
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we’ve been given of September 2003. We’ve expended an inordinate 
amount of money for a little town. Just probably in the last year 
and a half, we’ve spent about $400,000 with arsenic and its study 
and its treatment, as well as expanding their work to include 
what’s in our water that could cause ALL, of which they have not 
found anything. 

So a lot has been done, but it’s not an issue to us anymore. Actu- 
ally in 1990, it wasn’t an issue to us, because the city signed an 
agreement that we would do this. Politically, that might be a hard 
decision, because there are lots of people in this community who 
would prefer that we not do that, who feel that they’re not being 
harmed by a hundred parts per billion of pentavalent arsenic, but 
that’s not the decision we have to make. Our decision is to lower 
the arsenic by September 2003, and that’s what the city council 
said to do and that’s what we said to do, and we’re going to do it. 
We’re just looking at you all to help us fund that, so we can do it. 

There are some issues with an interim standard, because we 
tried to seek out several funding sources, and with your help and 
Senator Reid’s, we’ve been able to get about $950,000 for help with 
design and siting. We are trying to site that on property we own, 
to save that money. We’ve been able to get, through AB198, about 
$707,000. We have accrued about a million dollars since 1990 to set 
aside for arsenic. But the bigger problem is not just the building 
of the plant, but also the — what some people lose sight of is, we 
spread those dollars over 2,800 hookups in the city of Fallon. This 
new standard of 10 — that’s our goal to hit — really affects popu- 
lation sizes of 10,000 or less, as the Senator well knows from the 
recent legislation of Senator Ensign, where there is probably lim- 
ited funds to do these sorts of thing. So this is an area where we — 
even though out in Fallon, we like to be self-sufficient, we’re prob- 
ably not going to be able to do that. 

Senator Reid. Mayor, there’s no question that’s the reason that 
Senator Ensign and I introduced the legislation 3 weeks ago. There 
are a lot of Fallons around the country. I agree with you. The 
standard has been set, and no matter what standard we set, Fallon 
has a problem. So we have to get rid of that. You were a sophomore 
in high school, I was a freshman in the legislature when this prob- 
lem came up in the 1969 session, and we need to do something 
about it. If there is a thing that will hurt Fallon and the sur- 
rounding areas, it’s this arsenic in the water, as far as growth. 
We’ve got to take care of that. Whether it has any impact upon this 
cancer cluster at this stage — we don’t think so, but we certainly 
don’t know — but regardless of that, we’re going to take care of the 
problem, because, I repeat, there are a lot of Fallons around the 
country, and we need to provide money to allow this water system 
to be constructed. We’re fortunate here in Fallon because we have 
this great military installation here, and there is simply no reason 
for the Navy to build a plant and Fallon to build a plant, we’re 
going to do one together. 

Mayor Tedford. We’re fully supportive of that. 

Senator Reid. We hope sometime later this year to be able to 
have more than just “the check’s in the mail.” 
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Mayor Tedford. I think you’re absolutely right. I think the clus- 
ter’s heightened this and I think we’ve firmed our resolve that we 
need to do this. 

Senator Reid. We realize that Fallon is only a small part of 
Churchill County, and we’re going to have to make sure that we 
provide some relief for the rest of the county, and that’s something 
we’ll talk about later. It may not be done here. We’re not going to 
have a third treatment plant either. So we’re going to try to do 
something to remedy this problem for the whole county. 

One final question I have for you, Dr. Guinan. I don’t want to 
ask any questions about epidemiology. I understand over 50 per- 
cent of Nevada Health Division’s budget comes from the Federal 
Government. While the health division’s total annual budget in- 
creased in recent years, do you have sufficient resources to devote 
to the cancer investigation and address all the activities for which 
the division is responsible? In effect, what I’m saying is, this must 
be a tremendous burden on your budget. Is that a fair statement? 

Dr. Guinan. Yes, it is a fair statement, Senator. The Governor 
has given us carte blanche and said we will provide resources to 
keep this a priority, but Dr. Todd has been taken away from all 
his other epidemiologic duties and spends his full time on the in- 
vestigation, and he has an assistant who also spends full-time on 
this, and that takes away from all of our other — and I spend a 
great deal of my time also on it. We have a very small health de- 
partment and we’re a small State. This investigation takes a great 
deal of resources, and I can only say, we couldn’t have done it with- 
out the Centers for Disease Control, who have been here since we 
knew about it, helping us with the steps and finding out, getting 
the resources that we need. 

Senator Reid. It is a factor in your general budget. About 50 per- 
cent of it comes from the Federal Government, in some form or 
fashion; is that true? 

Dr. Guinan. I believe it’s 85 percent. 

Senator Clinton. Senator, could I just add one final thought to 
what the mayor was saying? Because I really appreciate what you 
said and the resolve that you’ve shown for resolving this problem, 
and certainly both Senators Reid and Ensign are going to stand be- 
hind you and try to figure out a way to get some resources to you. 
But I just want to reiterate what Senator Reid said, because our 
infrastructure needs for clean drinking water around our country 
and for waste water treatment are woefully underfunded, and part 
of the challenge we face is providing help through Federal re- 
sources to communities, such as you have here, so that you don’t 
have to go it alone. 

It is a very big issue that is really on the horizon. It’s one of 
those issues that is not on the front pages of the newspaper, but 
if we stop and look at what we need over the next 25 to 50 years 
to make sure our drinking water is safe, to deal with problems like 
arsenic, to set a standard and stick with it, so that you can plan 
and know what you’re supposed to be doing, and to deal with, in 
more populated areas, like the many that I represent, the waste 
water runoff that takes pesticides and all other kinds of contami- 
nants, as well as sewage, into lakes and rivers and — I was, yester- 
day, on the Long Island Sound — because beaches that people used 
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to swim in just 10 years ago are now closed permanently because 
of pollution, because we don’t have enough treatment for the sew- 
age that is flowing in. 

So I think that what you said in your original statement, Mayor, 
about Fallon being seen as maybe a model or a pilot project is 
something that we ought to take seriously, and we ought to find 
some other pilot projects around the country to deal with these in- 
frastructure needs. At the Federal budgetary level, these are not 
issues that either individuals or communities can handle on their 
own. They really do take all of us to try to pull together to deal 
with problems that we know we have. So I really want to thank 
you for your testimony and for your response to the questions that 
have been asked today. 

Senator Reid. Senator Ensign. 

Senator Ensign. I want to discuss something about possible 
areas of funding and getting more resources. I know we have heard 
once or twice about the way that the water system of Fallon water 
is a bit of an issue out here. We know that we have a Superfund 
site upriver on the Carson River, between the Truckee River and 
the Carson River since the beginning part of the twentieth century. 
At least, we have those two rivers coming together and dumping 
into Lahontan Reservoir. That was fairly standard practice, I 
guess, kind of a “flushing” type of, situation. We don’t want to go 
into all the details of what’s happened in the last few years, but 
there has been a change, in the way that the rivers flow. The ques- 
tion is: Is there a change in the content of those rivers where they 
come together? Can we maybe go after some of the Superfund 
money to possibly investigate the possibility? Is that a place where 
we could look for funding to investigate what’s going on? 

Dr. GuiNAN. Well, luckily, Senator Ensign, you have the head of 
that agency who does the Superfund investigation, Dr. Henry Falk 
from the Agency for Toxic Substance and Disease Registry, on the 
next panel. 

Senator Ensign. I guess we will ask that question to him. 

Senator Reid. Congressman Gibbons. 

Mr. Gibbons. Just one final brief comment here to the mayor 
and the county commissioner. We’re all aware that you have the 
welfare of this community, the welfare of this county as your No. 
1 priority. The No. 1 priority would be the health and safety of its 
individuals. The second priority, of course, would be the economic 
welfare of this community. There’ve been reports and people have 
called and said there’s been an economic impact, because of the ad- 
verse publicity that this issue has given. We’ve heard testimony 
today, even Assemblywoman de Braga has indicated, that the No. 
1 issue should be the welfare of these children. We all agree with 
that, but since there are reports of that, since you’ve probably 
heard the same statements, what can the community do, in your 
opinions, both from the county and the city perspective, with re- 
gard to dealing with the economic issues that are addressed here? 

Mayor Tedford. Well, you know, Congressman, I believe there 
is an impact. There’s no question. It just has not been, in the City’s 
view, the foremost issue right now. As you say, it has been the 
families, but it is an issue that we know we need to get to. I hear 
from people — like Mrs. de Braga said — realtors that housing sales 
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are down, contractors aren’t building houses. So you hear those 
concerns, and I think it is something that we, as a city, are trying 
to develop now. We’re trying to gather information and knowledge 
and data from other places that went through these things, like 
what we’re going through. We’ve even preliminarily planned to 
make site visits to some of those places to ask, “How did you han- 
dle your economy after you, hopefully, were done worrying about 
your families?” 

So I really don’t have a hard answer as to what I think we can 
do. I think we’re probably going to need some sort of economic de- 
velopment money to spur — if there is a lag here — to spur growth 
back to where it was. But, in all honesty — and the press have 
asked me that question many times — it is not an issue I’ve spent 
a lot of time on, but that I plan on doing very soon, because that’s 
a critical issue. It’s no different than the families. I have four chil- 
dren under 10. So they’re all in Dr. Todd’s factor of 0 to 19. I have 
to be worried about every family. 

Well, the same is true of business, and my responsibility is to 
every business in this community. So that, indeed, is a great re- 
sponsibility that is going to take a lot of thought. I think one thing 
that — if I was thinking of moving a company or moving my family 
to a community, I would want to know, first and foremost, this 
community had a problem, it addressed it, it didn’t deny it was 
there, and it helped those families that were suffering, and, to me, 
that would go a long way as far as easing some of the economic 
damage that’s maybe being done. Commissioner Washburn may 
have a different take on that than I do, but I am hearing those 
same comments that I’m sure you’re hearing too. 

Senator Reid. Commissioner Washburn, do you have anything to 
add? 

Ms. Washburn. Yes. I agree that there definitely is an economic 
impact that has come with the notoriety that this issue has 
brought to the community. One thing that I think you’ll find in my 
written portion here is that I’ve asked that there should be some 
Federal funding to underwrite some low-interest, maybe some 
longer term loans for the businesses that are being proven to be 
hurt by this. That is one possibility. We are attempting to help our- 
selves as much as we can. The Churchill Economic Development 
Authority is working very hard, and I’ve attended many meetings 
on this, on what we are calling a visioning program at this point, 
but we’re exploring ways to put the community in a more positive 
light for people that are looking to put their businesses and small 
industries in this area, ways that we can attract those people and 
overcome this problem and make it a positive place for them to be. 
We are working with that. The other thing that comes to mind is 
just basic cooperation between the city, the county, neighboring 
counties, legislators on all levels. We just need that cooperation, 
and if we can all talk to each other, I think we can get through 
this and our business and industry can come back the way it was. 

Senator Reid. Thank you both very much. The whole panel has 
been outstanding. We appreciate your being as candid and forth- 
right and informed as you are. 

Senator Reid. We’re now going to hear from Panel III, Dr. Henry 
Falk, who is the assistant administrator for the Agency for Toxic 
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Substances and Disease Registry. We’re going to hear from Dr. 
Thomas Sinks, who’s the associate director for the National Center 
for Environmental Health, Centers for Disease Control and Preven- 
tion. We’re going to hear from Ms. Ramona Trovato, who’s the di- 
rector for the Office of Children’s Health Protection, U.S. Environ- 
mental Protection Agency. Finally, we’re going to hear from Shelley 
Hearne, who’s the executive director of the Trust for America’s 
Health. 

Dr. Falk heads the Agency, as I’ve indicated, for Toxic Sub- 
stances and Disease Registry, serves under the director of the Cen- 
ters for Disease Control. This was established in 1980 under the 
Superfund law for the purpose of studying and tracking the health 
effects of exposures to hazardous substances at Superfund sites and 
other hazardous waste sites and recommending interventions for 
public health. 

Dr. Falk. 

STATEMENT OF HENRY FALK, ASSISTANT ADMINISTRATOR, 

AGENCY FOR TOXIC SUBSTANCE AND DISEASE REGISTRY, 

ATLANTA, GA 

Dr. Falk. Thank you very much, Senator Reid. Good morning to 
you, Senator Reid, and members of the committee. My name is 
Henry Falk, and I’m the assistant administrator for the Agency for 
Toxic Substances and Disease Registry, or ATSDR, as we’ve short- 
ened it. Dr. Aubrey Miller, unfortunately, was detained by a snow- 
storm coming out of Denver and apparently will not be able to 
make it here this morning. I have spoken to him in advance of this 
session. 

Thank you for inviting us to speak this morning. We share your 
concerns about the health and well-being of children and families 
in Fallon and across the country. Certainly, the testimony this 
morning was very moving, and it must serve as a spur to all of us 
in government to do our very best. We also share your desire to 
adequately address the concerns expressed about illness and dis- 
ease that might be associated with the environment. 

As you noted, our agency was created by the Superfund legisla- 
tion. As such, we are an agency charged with determining the na- 
ture and extent of health problems at Superfund sites, including 
Federal Superfund sites, and advising the USEPA and State health 
and environmental agencies on needed clean-up and other actions 
to protect the public’s health. ATSDR, of course, works very closely 
with the EPA through our Superfund responsibilities. We also work 
very closely with our DHHS sister agency, the Centers for Disease 
Control and Prevention, and, jointly, we will work with the Nevada 
Health Division to assist in investigating the cancer cluster in 
Fallon. For our part, ATSDR will assist in the investigation by re- 
viewing all relevant environmental data for toxic substances and 
assessing whether people have been exposed to any of these con- 
taminants at levels of concern. 

Unfortunately, the cancer cluster in Fallon is not a unique situa- 
tion. Increasingly, we at ATSDR are being asked by State and local 
health departments to help respond to compelling community con- 
cerns about apparent outbreaks of serious, noninfectious diseases 
with unknown cause. We work closely and collaborate with State 



48 


health departments and have been funding environmental public 
health activities in States since 1987. We currently fund programs 
in 28 States to assist in carrying out Superfund responsibilities, in- 
cluding cancer cluster investigations and activities related to con- 
cerns about hazardous waste and exposure to toxic substances. 

The site work we do directly or through our State partners has 
changed somewhat over time. Our original mandate under Super- 
fund called for public health assessments at all National Priorities 
List sites, and these constituted the great majority of our workload. 
While we still are heavily engaged at NPL sites, increasingly our 
site work now is also occurring at immediate removal sites, active 
waste sites, occasionally Brownfield sites, and, like Fallon, sites 
where communities, States, or congressional officials have asked or 
petitioned the ATSDR to participate in the investigation. 

I know you are familiar with some of our activities through our 
work in Libby, MT, and Elko, NV, where individuals were exposed 
to tremolite asbestos through vermiculite mining and its effects, 
and I don’t want to review all of that, but we were very actively 
involved in the medical screening of over 6,000 people and pro- 
viding information back to them. In followup to remarks that were 
made on the last panel, we have been working — particularly in the 
Libby area, but also elsewhere — with local, State, and Federal 
health care providers to address health care concerns that arise, 
specifically to help local residents obtain medical care. We’ve 
worked closely with the Department of Health and Human Serv- 
ices’ regional health administrator and other DHHS agencies, such 
as HRSA, to ensure appropriate treatment is available. 

Such partnerships are critical to providing needed health serv- 
ices in such areas as Libby, Elko, and now Fallon. Partnerships are 
also critical to fully assessing the true existence and potential 
cause of disease clusters. ATSDR and CDC, in this respect, are re- 
viewing and responding to the Pew Environmental Health Commis- 
sion Report. The report recommends strengthening Federal, State, 
and local public health capacity to tackle environmental health 
problems and establishing a nationwide health tracking network 
for chronic diseases and related environmental hazards. We have 
made significant progress at ATSDR in developing registries of in- 
dividuals exposed to specific substances, and we will work on the 
issues raised by the Pew Commission as well. 

In keeping with the Superfund mandate to establish and main- 
tain a national registry of serious diseases and illnesses, we at 
ATSDR see ourselves as having a direct responsibility under 
CERCLA to participate with CDC and others in developing disease 
surveillance or tracking systems, particularly for diseases with 
known or potential relationships to hazardous waste and toxic sub- 
stances. Because of our close working relationship with EPA, we 
are particularly interested in the ability to link health data sets 
with environmental data sets. 

We recognize that more could be done. The public naturally be- 
comes concerned when they see situations such as half of a class 
of third graders needing to bring asthma inhalers to school or chil- 
dren suffering from cancer or other health problems. We at ATSDR 
are committed to doing what we can to address these very real con- 
cerns. We work every day at sites around the country to address 
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the concerns of communities affected by toxic exposures. We work 
with our colleagues at CDC to address the issue of health and dis- 
ease tracking, and we continue to strengthen our ongoing partner- 
ships with Federal, State, and local agencies. 

On a personal note, just briefly, I started my professional career 
at CDC as a pediatrician in 1972. My first investigation in 1972 
was of a leukemia cluster in Elmwood, WI. I did several such in- 
vestigations over the next 18 months, none of which revealed an 
obvious cause for the clusters. However, my fourth or fifth such in- 
vestigation was of four cases of liver cancer in a factory, which 
turned out to be the first reported cases of vinyl chloride-induced 
liver angiosarcoma in polyvinyl chloride polymerization workers. 
This subsequently led to much improved and safer working condi- 
tions for the entire industry worldwide. I have seen personally how 
agonizing and frustrating this work can be, but I also feel that if 
we are in the mode of carefully scrutinizing health data, then we 
will be positioned correctly to detect new problems as they arise. 

This concludes my testimony. Thank you very much. 

Senator Reid. Doctor, I’m sure it’s a comfort to the parents of the 
children who are sick here to recognize someone as well qualified 
as you doing the work that you’re doing. So I’m glad that you’re 
here. 

We’re going to now hear from Dr. Thomas Sinks. Dr. Sinks is a 
member of the State Health Division Expert Panel. He’s already 
been of great service to the State health division. He represents 
other Federal agencies besides ATSDR. He’s most active in assist- 
ing cancer cluster investigations and addressing environmentally- 
related community health concerns with the Centers for Disease 
Control and Prevention. 

Dr. Sinks. 

STATEMENT OF THOMAS SINKS, ASSOCIATE DIRECTOR FOR 

SCIENCE, NATIONAL CENTER FOR ENVIRONMENTAL 

HEALTH, CENTERS FOR DISEASE CONTROL AND PREVEN- 
TION, ATLANTA, GA 

Dr. Sinks. Good morning, Senator Reid, and other members of 
the committee. I would like to say that I’m delighted to speak be- 
fore you on this issue. This is an issue which is very important to 
many people, as can be seen by the media’s attention and all the 
people here from the community. 

I want to begin by assuring the people of Fallon and the parents 
whose children have been diagnosed with cancer that we at CDC 
are committed to the health and well-being of children. We are en- 
couraged by the wonderful improvements in the clinical treatment 
of childhood cancers. Still, as has been said before, we need to iden- 
tify the preventable causes of these diseases. Let me assure you, 
chance has never caused one case of cancer. 

CDC has been providing technical assistance to Nevada since 
July 2000, and we will continue to do so, as you heard this morn- 
ing. I won’t go into the details of that. It’s in my testimony. Per- 
haps someday we’ll know how to prevent ALL, just like we know 
today that folic acid prevents neural tube defects. Whether or not 
we identify the cause of ALL, we need to assure the families of 
Fallon about the safety of their community. 
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I’d like to say a few words about cancer clusters in general. Pub- 
lic health agencies are challenged by the large number of public in- 
quiries. Thousands of perceived cancer clusters have been reported. 
More than 2000 published newspaper articles from January 1990 
to January 2000 contained the words “cancer cluster.” A survey of 
41 State health departments found that they registered about 1900 
cancer inquiries in 1996 alone. Public health officials are expected 
to identify and remove the cause of each cancer cluster. Yet, only 
10 percent to 15 percent of cancer clusters investigated actually 
find an excess of cancer cases. Of these, only a handful have led 
to discoveries of preventable causes of cancer. 

Cancer clusters do provide an opportunity for cancer prevention 
and control. Cancer education and screening programs are impor- 
tant tools and can be used effectively in some cancer cluster cir- 
cumstances. Occasionally, scientific investigations of clusters do 
lead to cancer prevention discoveries. I want to point out that most 
of these have come from the observations of clinicians working with 
patients. Another opportunity to protect human health occurs when 
a cluster coexists with a hazardous level of an environmental con- 
taminant. In such circumstances, removal of the health hazard is 
prudent, whether or not it’s related to the cluster. Cancer cluster 
activities in the CDC have included field investigations, a con- 
ference on clustering of health events, and technical assistance to 
health departments. 

In 1991, CDC published a set of standard investigation proce- 
dures for investigating chronic disease clusters, and that has been 
distributed to all States and is available on the CDC website. CDC 
also funds State-based cancer registries, which is, in my mind, the 
essential tool for evaluating inquiries about too much disease. The 
Nevada Cancer Registry has received more than $1.4 million from 
CDC from 1994 through 2000. CDC also conducts exposure assess- 
ments and epidemiologic studies that evaluate how people are ex- 
posed to hazards and identify preventable causes of cancer. 

I want to emphasize that State health departments are on the 
front line of cancer cluster evaluations, and being responsive to the 
public is the single most important element to this. Three addi- 
tional ingredients to enhancing responses include infrastructure, 
scientific credibility, and coordination between agencies. Essential 
infrastructure elements are timely chronic and childhood disease 
registration and linking health and environmental data bases, rec- 
ommendations supported by the Pew Environmental Health Com- 
mission. One significant advance is taking place with the creation 
of a national children’s cancer registry through the Children’s On- 
cology Group and funded by the National Cancer Institute. It will 
register ah children with cancer at the time of diagnosis and collect 
specimens at that time. 

Last month, CDC released the first national report on human ex- 
posure to environmental chemicals, providing baseline concentra- 
tions of chemicals in the blood and the urine of people in the 
United States. We plan to use this technology to assist the inves- 
tigation in Fallon. 

Scientific credibility requires staff at the State level having ex- 
pertise not only in cancer, but also in epidemiology, statistics, toxi- 
cology, and other matters. Independent review by expert panels en- 
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sures the credibility of cluster investigations. Scientific credibility 
and direction could be further enhanced by directing priorities for 
future cancer cluster investigations based upon hypotheses for why 
cancers might cluster. A working group to establish such priorities 
is sorely needed. The successful collaboration in Fallon has not only 
included State health and environmental agencies, the CDC, 
ATSDR, NCI, the Fallon Naval Air Station, and researchers from 
the University of Berkeley and Minnesota, but also the willingness 
and interest of the people of Fallon and their appointed officials. 

Thank you, Mr. Chairman and members of the committee, for 
the opportunity to testify before you today, and I’ll be happy to an- 
swer any questions you might have. 

Senator Reid. Thank you, Doctor. 

We’re now going to hear from the director of the Office of Chil- 
dren’s Health Protection, Environmental Protection Agency. Ms. 
Ramona Trovato is the director and one of the office’s most experi- 
enced health officials. She will focus principally on EPA’s activities 
relating to the effects of environmental pollution on children, in- 
cluding coordination with the Centers for Disease Control, the Na- 
tional Institute of Health, and the National Institute for Environ- 
mental Health Sciences. 

Ms. Trovato. 

STATEMENT OF E. RAMONA TROVATO, DIRECTOR, OFFICE OF 

CHILDREN’S H EALTH PROTECTION, ENVIRONMENTAL PRO- 
TECTION AGENCY, WASHINGTON, DC 

Ms. Trovato. Good morning, and thank you. 

I am Ramona Trovato, and I’m the director of the Office of Chil- 
dren’s Health Protection at the USEPA. I’d like to start by saying 
it’s very distressing to me that 12 children in this community are 
suffering with leukemia, and my prayers certainly go out to them 
and to their families. 

EPA’s mission is to protect human health and safeguard the en- 
vironment. We do this by controlling the amount of contaminants 
that go into the air we breath, the water we drink, and the food 
we eat. We can only do this in partnership with the States. We 
partner with them on both public health protection and environ- 
mental protection, and about half of our budget is sent directly to 
the States for their efforts to protect human health and the envi- 
ronment. This partnership is absolutely necessary, we believe, to 
address human health issues that are related to environmental fac- 
tors, and it has to be a partnership at local, State, and Federal lev- 
els. 

Today, I’d like to discuss the governmental efforts to protect chil- 
dren from environmental risks, I’ll then give an example of how we 
responded in the past to a community problem, and, finally, I’d like 
to close by offering some thoughts about how we can work together 
to help in Fallon. 

Over the last 4 years, Federal agencies have joined together to 
focus on three specific childhood illnesses that have environmental 
links. These are asthma, developmental disorders, and childhood 
cancer. Asthma affects about 5 million children and is the leading 
cause of hospitalization of children in the United States. Develop- 
mental disorders are the leading cause of lifelong disability, and 
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childhood cancer is the leading cause of disease-related mortality 
in children. Many of the factors that contribute to asthma, develop- 
mental disorders, and childhood cancer are unknown. Therefore, 
the Federal Government is focusing on research to better under- 
stand how these environmental factors contribute to childhood dis- 
ease. 

The EPA and HHS are funding eight centers for the first time 
to investigate the effects of environmental factors on children’s 
health. 

The National Cancer Institute is conducting a good deal of re- 
search into environmental factors that influence childhood cancer 
and is developing a national registry of children with cancer. 

Congress authorized the Child Health Act of 2000, requiring a 
longitudinal cohort study, which is a long-term research study to 
examine the impact of environmental pollutants on children. As the 
Framingham study provided us most of what we know about heart 
disease, this study could be the watershed in understanding how 
environmental factors affect children’s health. Where we have suffi- 
cient knowledge to act we have developed strategies to address en- 
vironmental health concerns. These strategies are primarily di- 
rected to reducing asthma and lead poisoning in children in the 
United States. We’re also working directly with communities and 
States to respond to their specific child-related health concerns. 
Currently, government agencies work informally together to ad- 
dress cancer clusters. State public health departments are the front 
line, and they go out and investigate first. If they want additional 
help, they contact CDC or ATSDR, and finally EPA may be con- 
tacted if they want an environmental assessment done. 

In 1996, due to public concerns about high rates of childhood 
cancer in Tom’s River, NJ, ATSDR and the State of New Jersey 
conducted a study. They found a contaminant in drinking water 
wells from a nearby Superfund site. This contaminant was identi- 
fied by EPA, and we required the company responsible for that con- 
taminant to put a carbon treatment system on the wells that were 
contaminated. There is no detectable amount of this contaminant 
in their wells at this time, and we are still conducting and over- 
seeing studies to determine if this contaminant is a carcinogen and 
may have contributed to the cancer cluster. 

Through the Superfund program, we work closely with ATSDR 
to respond to environmental hazards and associated health risks. 
Communities petition ATSDR for a community health assessment 
and they can request a preliminary assessment through EPA of en- 
vironmental conditions there. If the environmental assessment in- 
dicates a problem, we can take steps to address that problem. EPA 
also helps communities address public health threats in drinking 
water through the Drinking Water State Revolving Loan Fund. 
This fund provides money to States for financing drinking water in- 
frastructure projects. The program recognizes and emphasizes the 
needs of small systems, in particular, and those that serve fewer 
than 10,000 residents. 

On a national level, I would like to suggest five actions to make 
environmental health protection a priority. The first is to formalize 
the cancer cluster response approach to address cancer, as well as 
other environmental health problems. Second, I’d like to see the 



53 


State and local public health infrastructure bolstered to respond to 
environmental health threats. I’d like to see a strengthening of the 
relationship between environment and health departments at all 
levels of government. I strongly support a national tracking system 
of chronic diseases. So we can understand where those diseases are 
occurring and, if possible, look for associations with contaminants 
in the environment. Finally, I think it’s absolutely necessary to 
conduct this longitudinal cohort study to understand environmental 
factors that affect children’s health. 

Finally, I’d like to address how we at EPA can support efforts al- 
ready underway in Fallon. We would like to work closely with the 
city of Fallon, the ATSDR, the CDC, and the State of Nevada to 
conduct environmental assessments. We can sample, analyze, 
model, and cleanup environmental hazards. In fact, EPA’s Las 
Vegas laboratory has already offered to conduct analyses of chemi- 
cals that are not typically found in drinking water to help 
understand what else may be here. ATSDR and EPA have also 
established pediatric environmental health specialty units in nine 
locations around the country. These are a first. These units provide 
sources of information for doctors, nurses, and parents about 
environmental health threats and how they affect their children. In 
addition, these units will actually see children who have been af- 
fected. The closest one to Fallon is at the University of California 
at San Francisco. 

Thank you for allowing me to address this committee and the 
community of Fallon. I hope that, together, we can make a dif- 
ference and prevent this in other communities. I’ll be happy to an- 
swer any questions. 

Senator Reid. We will get to some questions in just a minute. 
We’re now going to hear from Dr. Shelley Hearne, executive direc- 
tor of the Trust for America’s Health. Dr. Hearne has been involved 
with the Pew Environmental Health Commission. Last year, this 
commission issued a comprehensive report supporting enhanced 
tracking of chronic diseases in this country and the coordinated 
and enhanced capacity of the Federal Government to support can- 
cer cluster investigations and to respond to environmentally-related 
community health concerns. 

The most amazing thing I saw in your testimony is that you’ve 
been doing this for more than 20 years. So I think we should notify 
the Department of Labor for child labor violations. 

STATEMENT OF SHELLEY HEARNE, EXECUTIVE DIRECTOR, 
TRUST FOR AMERICA’S HEALTH 

Dr. Hearne. I appreciate that comment, thank you. Thank you 
for this opportunity to come to Nevada and have a candid conversa- 
tion about our Nation’s ability to respond to clusters. 

I do serve as the executive director of the Trust for America’s 
Health, which is a new health advocacy organization committed to 
protecting the health and safety of our communities, and we are 
proud that several members of our advisory council are former col- 
leagues of yours — Senator Lowell Weicker, Congressman John Por- 
ter, and also Congressman Louis Stokes. They strictly told me not 
to use the word epidemiology, you’ll be happy to know. 

Senator Reid. I’m more happy than you can imagine. 
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Dr. Hearne. I did recently serve as the executive director of the 
Pew Environmental Health Commission at the Johns Hopkins 
School of Public Health. It was a blue-ribbon panel charged with 
developing recommendations to improve the Nation’s health de- 
fenses, and I appreciate all of my colleagues here from EPA, 
ATSDR, and CDC for their comments and thoughtful consideration 
of how to incorporate those recommendations in the agencies’ ac- 
tivities. 

No child or community should suffer like this, and my heart cer- 
tainly goes out to the families of Fallon, but as a young health sci- 
entist, I am growing actually quite angry watching this story re- 
peat itself across the Nation. As Henry Falk noted, Fallon is not 
alone. In 1997, there were almost 1100 public requests to inves- 
tigate suspected cancer clusters in this Nation. My job as the last 
panelist, and I guess what holds us all before lunch, is to actually 
deliver some of the bad news, that our public health service is actu- 
ally falling short in its duty to watch the health of this Nation, par- 
ticularly when it comes to chronic diseases that may be associated 
with environmental factors. 

We are seeing this all across the country. Back in my home State 
of New Jersey, parents in Brinck Township complained to health 
officials about a feared autism cluster. It took almost 5 years for 
the health officials to confirm a cluster of 60 cases, because no one 
tracks autism in this country. In Elmira, NY, 40 students have 
been diagnosed with cancer who attend a local high school. I can 
go on and on with stories. Chronic diseases account for 7 out of 10 
deaths in this Nation, but we still have no adequate system in 
place to detect these diseases, nor the ability to effectively respond. 
Our health agencies only coordinate tracking infectious diseases, 
such as polio and typhoid, diseases that a national tracking and re- 
sponse system helped to eradicate in the nineteenth century. Over 
a hundred years later, we still have not updated our public health 
system. Our health specialists remain in the dark with no re- 
sources and unable to find the solutions to today’s health threats. 

Let me give you a few examples of what’s happening here in Ne- 
vada. Birth defects are the No. 1 cause of infant mortality. Yet, Ne- 
vada does not have a birth defects registry, nor does Nevada track 
respiratory and neurological diseases, such as asthma and Parkin- 
son’s. Nevada’s cancer registry consistently fails to meet national 
standards. Nevada is the only State that charges its hospitals as 
the only forum of reporting cancer cases. It’s a perfect formula for 
poor performance. 

See why I’m last? 

The problem is, Nevada is not unusual. It’s actually quite close 
to the norm. To solve this problem, the Pew Commission proposed 
a nationwide health tracking network. Here are a few of the basic 
components: First, we need to build on the existing infectious dis- 
ease data systems that track priority chronic diseases and related 
environmental factors. This would include diseases such as child- 
hood cancer, asthma, and multiple sclerosis. Next, we need to de- 
velop an early warning system that would alert communities to 
health crises, such as lead, pesticide, and arsenic poisoning. Third, 
we need to improve our response to identify disease clusters by co- 
ordinating health officials into rapid response teams to quickly in- 
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vestigate these health problems. Each State should have a chronic 
disease investigator. Most States, like Nevada, do not. 

This network is the key to developing prevention strategies, 
which is the most effective way to reduce the $325 billion a year 
that we spend on chronic diseases. The estimated cost of a network 
is about 275 million, less than a dollar per person and about .01 
percent of our expenditures on chronic disease. The NIH budget is 
being doubled. Yet, most of those dollars are not going to discover 
the most basic information about why these diseases occur, where 
they strike, and how to prevent future diseases. Ironically, the ad- 
ministration is proposing cutting almost a quarter of CDC’s chronic 
disease program. Americans care immensely. Nine out of ten reg- 
istered voters support the creation of a nationwide health tracking 
system, and even in today’s economic climate, 63 percent feel that 
public health spending is more important than getting your money 
back, it’s more important than cutting taxes. 

Most local health departments have faced declining funding, in- 
adequate training, and limited laboratory access. In addition, they 
receive minimal guidance from Federal agencies on identifying and 
responding to clusters. CDC and ATSDR must be directed to ag- 
gressively respond to communities like Fallon with modern track- 
ing systems and investigators who can take action, and Congress 
must prioritize the real sources to make this happen. Without this 
kind of commitment, we’re going to watch asthma, cancer, and 
other disease clusters grow and there will be many more Fallons, 
and perhaps that’s the greatest tragedy. 

Thank you. 

Senator Reid. Dr. Hearne, thank you very much. 

Dr. Falk, I’ll direct this question to you, but perhaps the other 
panelists could help. One of the things I’m concerned about and 
I’ve heard from the community is that this disease that has strick- 
en these families leaves these families and the rest of the commu- 
nity without any real help to work through these problems. You 
know, if there’s a suicide in a school, we have people trained 
around the country that come forward and help. Is there anything 
that we have on a national level to help communities like Fallon 
to meet the emotional needs that families have, in addition to their 
physical needs? 

Dr. Falk. We at ATSDR do some of this around Superfund sites. 
We have very active community education programs. We work both 
with members of the community, as well as with professionals in 
the community. We even have programs with psychologists in the 
sense of stress management programs that we can do, when indi- 
cated. So we try to actually do that, but we don’t do that beyond 
the Superfund program. 

Senator Reid. You acknowledge, though, that these families have 
a need in addition to making sure their kids get to a physician and 
take care of their physical needs. I think it’s something that we 
have to keep in mind in this very complex society, that we have 
some resource we can call upon for this. 

Dr. Falk. I think there are several aspects to this. Probably the 
most frequent question we see around hazardous waste sites is, 
How will we provide for medical care for those who are affected by 
toxic substances? As you know, as far as we are concerned at 
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ATSDR, our mandate relates to advising and studying public 
health issues, but we have no mandate or no authorization to pro- 
vide actual medical care. What we are trying to do at the moment 
is to creatively partner with other HHS agencies to see whether ex- 
isting Federal programs, whether regional offices of other Federal 
agencies can be applied to situations such as Fallon and elsewhere. 
So I think that we would like to see existing programs be able to 
be developed so they’ll be applicable in situations such as this. 

Senator Reid. Yes, Dr. Sinks, please. 

Dr. Sinks. If I could just add a brief comment. The day after I 
returned to Atlanta from the expert panel meeting, I received from 
Dr. Mary Guinan a request to identify resources to help the com- 
munity deal with the mental health stress that they were having 
in terms of dealing with this extraordinarily difficult situation. I 
think it is a 

Senator Reid. Were you able to identify any? 

Dr. Sinks. We tried to look at the National Institute of Mental 
Health for resources. We do have a psychologist on our staff who 
deals with refugee health issues in the Third World, and Dr. Falk 
at ATSDR has a staff person who does help with Superfund com- 
munities on these issues and we linked her into the situation. I’ve 
not followed up to see where that is. I do know that there are some 
mental health professionals in the community working with mem- 
bers of the community. 

Senator Reid. It’s obvious from watching the movie “Erin 
Brockovich,” which was based upon a true story — I spoke to the 
lawyer who handled that case, and one of the big problems they 
had after they identified there was a problem there is dealing with 
the emotional problems of all the families that had, for many, 
many years, thought that their disease just came out of the sky 
someplace, when in fact it was Chromium 6 that was afflicting 
them. So, anyway, that’s a problem we have to acknowledge. 

I want to direct a question to you, Dr. Falk, or maybe Dr. Sinks. 
I’m fascinated by the studies that we have as to this maybe being 
a population mixing problem. There’s no better example of this in 
Nevada than in Fallon, unless, perhaps, Nellis. We have people 
coming literally from all over the world, we have people staying 
here for short periods of time and leaving, and we have population 
exposures taking place here. What we heard earlier is that there 
simply is no method to do the tracking, and I’m wondering if you 
have a reaction to this — in fact, anyone on the panel, other than 
Dr. Sinks and Dr. Falk. Is there any way we could do a better job? 
I mean — and we’ve got the parents over here — we should find out 
about it, it shouldn’t be too difficult to do. We should do it, if it’s 
possible to do the tracking. Can we do this? 

Dr. Falk. One of the things that I have noted over the years is 
that most clusters are identified by members of the community. Oc- 
casionally by physicians, but very often the people themselves rec- 
ognize that a problem is occurring. We are remiss in the sense that 
somehow the health care data systems, or tracking systems, call it 
what you will, ought to be identifying these kinds of situations 
proactively and arranging to deal with them. I assume that many 
clusters are not even brought to anybody’s attention, because there 
is no system that identifies them. So, yes, I think we could do a 
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much more organized effort to actually identify the distribution of 
cases, look for clusters or uneven distribution of cases where the 
rates are very high and actually explore those in a more systematic 
way and in a more uniform way. 

Dr. Sinks. Allow me to add to that. 

The Kinley hypothesis you’re referring to is extraordinarily inter- 
esting. I view it as one of those hypotheses that we ought to be 
searching for and targeting for research. This theory is very inter- 
esting, but, we’ve not really come up with a way to scientifically 
put it to the test — prove it correct or false. Perhaps we might pull 
together experts specifically to work at that hypothesis and come 
up with a plan for testing. The second is that we fund extramural 
research through the National Cancer Institute. I think there is a 
role for extramural research in cancer clusters like this. There are 
wonderful researchers out there in the academic community, two of 
which are on our expert panel. 

Senator Reid. Senator Ensign. 

Senator Ensign. Dr. Sinks, when we talk about clusters, statis- 
tically, what are we talking about here? What makes something 
statistically significant to become a cluster? 

Dr. Sinks. I’m always troubled by the word cluster. I get a num- 
ber of phone calls from the public, from the media, from States, a 
variety of places — and let me say that I really enjoy speaking to 
those people about their issues. The word “cluster” seems to be 
something that is defined differently from one person to the next. 
In my mind, in the simplest sense, it’s the concept that we’re ob- 
serving more cases of some disease than we would expect to see, 
given our baseline information, which we hopefully have, and we 
do have that for cancer. For many of the cancers, we do have 
population 

Senator Ensign. But that’s what I’m saying. Then at what level 
is it statistically significant? 

Dr. Sinks. Well, this is the problem. Statistical significance sim- 
ply implies the likelihood of chance. The likelihood of chance is 
very much influenced by the size of the population and the number 
of cases, and it’s not as relevant on the likelihood of cause as other 
things. So I, myself, am not so hung up on what the P value is in 
terms of, is the probability one in a thousand or one in ten thou- 
sand? I’m more concerned about, are there things that make bio- 
logical sense here in terms of a possible agent that people might 
be exposed to? 

Senator Ensign. Well, isn’t the reason — if it’s possible by random 
chance — what Assemblywoman de Braga talked about, one in a 
quadrillion? I don’t know if that’s an accurate number, but certain 
parts are statistically impossible when you get to a certain level of 
a number. 

Dr. Sinks. Well, Senator Ensign, I think this is the double-edged 
sword of looking at clusters. On the one hand, if we simply go out 
and try to draw circles around the population looking for events, 
we’re going to find them. Whether the chance is one in a thousand 
or the chance is one in ten thousand, if we do a thousand searches, 
we’ll find one. We have to be a little cautious, when we start draw- 
ing circles, that we have some fundamental understanding of why 
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we’re drawing the circle, that there might be something that we’re 
looking for. 

I don’t know if I’m answering your question. 

Senator Ensign. Well, not really. 

Maybe, Dr. Falk, you want to take a shot at this. Is this random 
chance? Obviously, I think this one is a fairly extreme case. We see 
such a small population, and the chances of this being random, I 
think, are pretty slim. When we look at other clusters as we’re 
forming public policy, and we are not just forming public policy for 
Fallon — when we’re developing these type of things, looking at 
other cases in the future, we need to know what is significant in 
the future. We want to know when to bring these resources to bear. 

Dr. Falk. I think this is one of the hardest aspects of dealing 
with problems like this. If you think of tens of thousands or even 
hundreds of thousands of cases of cancer across the United States, 
given the distribution that may occur, even randomly, there would 
obviously be many occurrences by chance that look like they’re un- 
usual but may not be, and it’s so very hard to know which ones 
to actually focus on. Sometimes, as you pointed out, the statistics 
are so striking, as here, that we say “Oh, definitely, this is where 
we should focus.” But I think there’s a huge gray area in between 
something that looks like a perfectly normal distribution and a sit- 
uation such as we’re discussing this morning, where there will be 
only two or three cases or seemingly unusual distributions, cer- 
tainly ones that would seem so to people who are concerned. I 
think, as Dr. Sinks points out, it will take a lot of judgment to 
know where to focus and where the best hypotheses are to pursue 
these leads. 

Senator Ensign. I would just suggest to you that this seems to 
be a fundamental question that we need to answer as we’re going 
forward. Resources are not unlimited. If we are going to focus re- 
sources in the best possible manner, we are going to have to deal 
with this question. If we’re going to have a national register or if 
we’re going to have a focus, at what point do we ask Federal, State, 
and local governments to work together with private entities? You 
mentioned in your testimony that 90 percent of them turn out not 
to be clusters. Well, what do you mean by that? If you don’t know 
what a cluster is, how do you know that it’s not a cluster? That 
seems to be a fundamental question we need to have answered. I 
would appreciate us giving some thought, as we go forward, to this, 
and maybe the Pew Center will give this a great deal of thought 
as well. 

Senator Reid. Senator Clinton. 

Senator Clinton. I’m clustered. I thought I was making progress 
understanding all this, but now I feel like I’ve gone 10 steps back. 
I think that may be helpful, because, clearly, we have a lot more 
questions than we do answers, and I think it’s very important for 
us to begin to put into place the capacity to define the questions 
clearly and then to begin to answer them. From what I understand 
with this panel, that seems to be their recommendations. 

Dr. Hearne, I really appreciate the work that the Pew Founda- 
tion has done with the report and now following up with the Trust 
for America’s Health, and I am very pleased that you got specific 
recommendations, that it’s not just an analysis that doesn’t tell us 
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what you think should be done, and they’re pretty hard hitting rec- 
ommendations, I must say. Maybe, Harry, the reason that Dr. 
Hearne is the front woman is because she seems so much less hard 
than the recommendations. 

Dr. Hearne. They’re willing to sacrifice their young. 

Senator Clinton. That’s right, sacrifice their young for this. 

One thing that you said which really caught my attention is that 
the proposed budget from the administration recommends severe 
cuts for the Nation’s chronic disease prevention programs. Can you 
elaborate on which programs are slated to receive cuts and how 
those cuts might impact on what we’re talking about today, which 
is to put into effect a health tracking system nationwide that will 
assist people at all levels of government? 

Dr. Hearne. As you know, the budget from the administration 
was just recently released. So we’re still going through those num- 
bers, but currently the Center for Chronic Disease and Prevention 
at CDC has been targeted with a 23-percent cut of its budget. That 
is the sentinel spot in this country for work on looking at the pre- 
vention opportunities of reducing the No. 1 cause of death in this 
country. I highlight that because I think there has been a very 
strong bipartisan commitment in this country to really move for- 
ward and advance our biomedical research, and I cannot applaud 
that effort more as a health scientist. 

But I think it’s also important — I think Dr. Prescott actually 
noted this earlier on the first panel. We’re at a stage right now 
that we need to be starting to apply our knowledge into the clinics, 
into the communities on how to actually respond and prevent dis- 
ease. We can’t simply be investing on the treatment side. We must 
stay with that front, but we have the opportunity within our grasp 
for preventing disease. I think one of the great examples — Dr. 
Sinks mentioned folic acid and how our knowledge of that very 
simple vitamin or nutritional addition to our diet has been reduc- 
ing the cause of neural tube defects, a key birth defect in this coun- 
try that was actually discovered from a birth defect registry in 
Texas. Texas had a terrible birth defects crisis many years back 
and couldn’t answer the community’s concerns, because they didn’t 
have a tracking system. Texas now has one of the best tracking 
systems in the country for birth defects, and it was able to put that 
information together, that by adding folic acid to the diet, we can 
prevent birth defects. That’s where this entire concept of nation- 
wide health tracking comes from, that we need to have those in- 
vestments. 

Is there a line item for a nationwide health tracking network? 
No. We hope, though, through leadership — and that was, yes, the 
Pew Commission’s recommendations. We made it as simple but 
hard hitting as possible, and thanks to Governor Weicker, Lou 
Stokes, and other thoughtful Members of Congress, they’re meant 
to be pragmatic, to deal with the concerns that communities have, 
with the thoughts that the clinicians have, the agencies. We heard 
from the State’s own epidemiologist and health officers — we need 
to track. 

Senator Clinton. I hope that out of this hearing, which you 
know certainly is receiving a lot of national attention, not just at- 
tention here in Nevada, that we’ll take another look at that, be- 
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cause there has been a very strong push to increase and double the 
NIH budget, but if we don’t start applying what we have learned 
to prevention, then we’re going to be constantly playing catch-up, 
and I don’t think that’s in our best interest. 

I also believe it’s important, as you point out in your report, that 
there are other diseases or conditions that seem to be increasing 
without any real understanding, and you said autism. I recently 
met with a group of experts on autism, and it is just astonishing 
how much autism we now find among our children. In fact, it 
seems to be down to about 1 out of 200 to 250 children who are 
being diagnosed with some form of the autistic syndrome. We know 
we have an asthma epidemic in many parts of our country. It’s the 
leading cause of admission into hospitals, and we haven’t yet fig- 
ured out what it is we’re doing in our homes and in our commu- 
nities that is prompting so much asthma. 

So I really do hope that the recommendation that Dr. Hearne is 
putting forth is going to be given some serious thought in Wash- 
ington and in the administration, as well as in Congress, so that 
we can start to find out more about a lot. 

I just had one question, perhaps, to Dr. Falk. Under the toxic 
chemicals, the list and the myriad numbers of chemicals that are 
out there that have an impact on our well-being and our health, 
what predictability are we putting into some of our effort with re- 
gard to these diseases that we’re now seeing? Where are we with 
regard to that level of predictability? Do we have a high confidence 
in that predictability, or is it at an evolving predictability level? 

Dr. Falk. I think this is very much evolving. We know that there 
are relationships between certain toxic substances and disease, 
lead and lead poisoning and so on, but the great bulk of diseases, 
in terms of chronic diseases, is really of unknown etiology. We don’t 
understand what causes most chronic diseases. There are some — 
cigarette smoking, for example, and lung cancer — where we have a 
pretty good understanding, but many types of cancer, other types 
of disease, we don’t understand really all of the factors that cause 
those diseases. 

I think one of the important aspects of doing better health track- 
ing would be to identify in a better way what are the likely envi- 
ronmental inputs to disease, what are the environmental factors 
that may relate to disease. I also think that we could do a better 
job of coordinating the collection of environmental data and the col- 
lection of health data. We have a lot of environmental data bases. 
The EPA, State health departments, and others have health data 
bases, but we probably don’t do a sufficient job of actually linking 
those data bases to look for the connections that might help fill in 
some of the blanks. So what Shelley Hearne and the Pew Commis- 
sion have espoused is a better collection of health data, but I think 
part of that also is better linkage to environmental data to explore 
the potential concerns. 

Mr. Gibbons. Ms. Trovato, thank you for being here. It’s not 
often that we get the EPA with such a powerful individual. I would 
like to put you on the spot. We do know that the EPA does have 
a provision for their safe drinking water infrastructure funding. 
Could we get a commitment from you for this community here? 
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Ms. Trovato. We distribute that money to the States, and then 
the States make the decisions, so we would have to begin with a 
converstion with the State of Nevada. 

Thank you, Mr. Chairman. 

Senator Reid. Thank you, Congressman. 

Dr. Falk, I want to thank you and your agency for conducting the 
medical screening of approximately 70 people in Elko who had 
worked in Montana and been exposed to asbestos-related illnesses. 
That brought a sense of relief to those people, some of whom got 
bad news, but the vast majority of them got good news. So we’re 
going to follow that, but I think it’s important to recognize that the 
work that has been done there is extremely important and will 
have a long and lasting impact on, I guess, a positive feeling of the 
people who have been pulled out of the blue, so to speak, and told 
that they need to have these tests conducted, and it was one exam- 
ple that the Federal Government’s here to help. 

Dr. Falk. Thank you. 

Senator Reid. I understand that Nevada’s cancer registry is cur- 
rently not certified. What does this mean, Dr. Hearne? 

Dr. Hearne. There is a national program with a long title, 
NAACCR. I think epidemiology might be in there somewhere, so I 
don’t want to tackle that one. But it essentially sets a series of cri- 
teria of expectations with minimal performance for a cancer reg- 
istry, to ensure its timeliness, its accuracy of information, and the 
quality of analysis that is conducted with that registry. In the last 
few years, that organization has been announcing which States, 
which programs actually meet the national standards of quality. It 
had been a very small number back in 1995. It’s been increasingly 
going up, partly a reflection of the Federal commitment to invest 
in cancer registries. 

Nevada is probably one of the last States right now that has 
failed to meet those national standards. In part, I believe recogni- 
tion — and I don’t know the details on Nevada’s system, but I think 
it reflects that it has a limited ability to collect all of the cancer 
cases in the State, because information is limited by being gen- 
erated from the hospitals. Today, with increasing outpatient care, 
there may be many cases that actually slip the radar screen, so 
that there would be significant under-reporting in this State. In 
addition, lack of resources prevent a timely analysis and dissemi- 
nation of that information, information that is critical to the com- 
munities, to health workers, and many others involved in doing in- 
vestigative research. 

Senator Reid. How does anyone on the panel recommend that 
Federal and State agencies go about correlating exposure to toxins 
in the environment? It seems to me that we have a lot of things 
in the environment that we know aren’t good for us, but we don’t 
have any way of correlating where they are and what they do. 

Dr. Sinks. I’m going to try to answer that by saying, I think 
we’ve got a tremendous amount of work before us to truly coordi- 
nate all of these data bases into something comprehensive that can 
be used, and not only comprehensive but useful, in terms of the 
type of information that exists. 

From our side at the Centers for Disease Control and Prevention, 
we’re only beginning to launch into a new era where we’re col- 
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lecting national data on levels of contaminants in people, body bur- 
dens, if you will, of pesticides, of heavy metals, of chemical con- 
taminants that exist in people. We believe that’s one of the best 
ways to determine what’s actually getting into people. But we need 
to link that information as well to the type of data that the States 
collect on drinking water, air pollution releases, those things, and 
we need to make those connections. 

Senator Reid. My concern is that there was a period of time 
when the State of Nevada was required to collect information deal- 
ing with people who gamble. We did certain things and collected 
all the information, which the Federal Government just dumped in 
a warehouse, and no one ever looked at it. It was just collected. For 
what reason, I’ve never learned. In this instance, we not only don’t 
collect information, but when we do, it’s not correlated. 

Let me close by saying this: I know for the parents of these chil- 
dren who are sick, we need some finality. I have heard, during the 
time that we’ve heard these three panels — I think there’s an agree- 
ment that we could all have that would give some consolation to 
these families. First of all, I think there is a consensus among the 
panelists on the recommendations of Dr. Hearne for a national sys- 
tem for tracking environmental exposure and chronic diseases. All 
four of you agree there, do you not? 

Do we also have a consensus among this panel on the rec- 
ommendation of Dr. Hearne on the need for a coordinated rapid re- 
sponse protocol within the Federal Government, who will work in 
conjunction with State and local health officials to address these 
clusters or other environmentally-related illnesses. You would 
agree with that also. Is that fair? 

[Nod in agreement.] 

Last, do we have a consensus among the panelists on the rec- 
ommendation of Dr. Guinan for a Federal blueprint for State inves- 
tigation of clusters and for environmental monitoring, in conjunc- 
tion with the Federal Government? 

[Nod in agreement.] 

So I think those are three things that are very important. 

Yes? 

Dr. Sinks. Senator, just as a last particular point, I want to em- 
phasize as well the partnership of the States. Most of the States 
do have protocols for dealing with these issues, and I think that 
whatever we at the national level do, we need to partner with the 
States and involve them in these discussions and make sure that 
we are doing this together with the States. 

Senator Reid. I think we’ve learned, in all things — I had a hear- 
ing earlier this week dealing with the environment, and it was 
clearly established by everybody that no matter how well-meaning 
the Federal Government might be, unless the people on the ground, 
locally, are involved in what we’re trying to do, it won’t work. So 
the same applies here. 

Senator Ensign. 

Senator Ensign. Thank you, Senator Reid. 

I think it’s really been an excellent hearing, as far as the infor- 
mation coming forward. It’s really been terrific. 

I want to address the three questions, because I want to try to 
have an understanding of how to go forward. Senator Reid, I’m 
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glad you asked those questions, because that’s exactly where I 
wanted to go with my last line of questioning. Dr. Guinan had said 
earlier, and you and Dr. Hearne have talked about matters that 
seem to have somewhat to do with each other. How do you struc- 
ture this, and does money come from someplace else? Does a new 
bureaucracy need to be set up, and which agency or which entity 
is it to be set up in? 

Dr. Hearne. This isn’t rocket science. This is what public health 
did with infectious disease back in the 1800’s, and we’ve won those 
battles. What we need to do is have CDC in partnership with 
ATSDR and the State and local health departments, modernize the 
public health system to deal with chronic diseases. This effort must 
build on the existing systems. They’re antiquated systems and 
they’ve been starved for a long time. It would take both an infusion 
of money — and I’ll answer that second part of your question — but 
it really is about building on what we already have there, with a 
focus on chronic disease and environmental exposures. It really just 
takes the vision, as you’ve heard, from all of today’s panelists. We 
just now have to have the leadership to make it happen. 

We’re not talking about a lot of money. I think the first install- 
ment is getting a chronic disease investigator into every State. 
There is already a system of EIS officers that could be augmented 
to get that to happen. The tracking systems will take an invest- 
ment, but we’re talking about a fraction of money in comparison to 
many of our other investments on both the health and environment 
side. I ideally would love to see the health investments in this 
country increase, but I know that that’s more of a challenge, and 
I’ll throw it back to Congress in terms of where the money comes. 
But $275 million — it’s about 200 miles of highway roads — a fraction 
of one environmental investigation into ambient air monitoring 
programs, is what many people call “dust” in the budget process. 
With a little creative thinking, that kind of small investment could 
go a long way and really could modernize our public health system. 

Senator Ensign. Dr. Falk, you wanted to comment? 

Dr. Falk. I certainly agree. You know, at ATSDR — the original 
CERCLA legislation gave us the name of Agency for Toxic Sub- 
stances and Disease Registry — though I think that for too long our 
agency never really actualized the last part of the name, “Disease 
Registry.” So I see that as a direct responsibility under our man- 
date, and certainly not one just for us, but one that we would work 
on with the CDC and others. So I think, for ATSDR, we would be 
very interested, willing, and certainly eager to participate in think- 
ing through these issues and developing a better system. 

Senator Ensign. I’m glad you said that. 

Two other comments. One is that, in veterinarian medicine, we 
actually focus on prevention. That’s what our whole focus is — diet, 
vaccinations, population, medicine. I’ve often said and campaigned 
on many times that America has a sick care system, not a health 
care system, and we need to change it more to a preventive health 
care system. So I’m glad that — and the families, I hope, take some 
comfort in — really, some good may come out of this hearing today. 
Some profound changes in our health-care system could come from 
this hearing today. I think that that’s very exciting. But I can’t get 
away without letting Dr. Falk answer a question that I asked of 
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the last panel. Regarding the issue of the Superfund site up on the 
Carson River, are there funds available that we can possibly get to 
use for this situation down here? 

Dr. Falk. You know, our role is to advise EPA. We don’t disburse 
the clean-up funds, but, in our role of advising EPA, we will take 
that question up with them and discuss it. 

Senator Ensign. I appreciate that. 

Dr. Sinks. Let me respond a little bit to the last question, not 
in terms of the Superfund site, but in terms of what we’re doing 
with Fallon and the State. Everything recommended by the expert 
panel, that is being asked of CDC and ATSDR, we will find the re- 
sources in our budget to see that it’s done. We are not going to ask 
the State of Nevada to provide us resources to help them in that 
work. I’m not sure what additional resources we particularly need, 
we’ll have to wait to see the exact protocols. Every time I have 
asked for help from EPA or ATSDR, it has been forthcoming. We 
will get those resources and we will see that they’re delivered to 
this issue. 

Senator Reid. Senator Clinton. 

Senator Clinton. Yes. 

Dr. Falk, would you mind submitting for the record what ATSDR 
activities and ongoing studies are currently underway in New York, 
just so that I have that information? 

Dr. Falk. Sure. 

Senator Clinton. I sure appreciate that. 

Maybe we’ve got the makings of a Reid-Ensign-Clinton public 
health bill that will be, of course, sponsored by Congressman Gib- 
bons in the house. I think that, like John, I am really pleased at 
how much information came out, certainly information I was not 
aware of, and some of the interactions among the agencies that we 
can zero in on and try to create more support for, as we do upgrade 
our public health system. One of the real issues, I think, for the 
21st century for our entire country is how we build on the suc- 
cesses of the past, because I’m certainly sure that every one of us 
want to live and continue to live in a country where the water is 
safe to drink and the air is safe to breathe and the food is safe to 
eat, and, yet, I think we’ve fallen behind in dealing with some of 
the challenges that we’ve now heard very eloquently addressed and 
that we have an obligation to try to come up with solutions for. 

I appreciate the consensus among this panel and the previous 
panelists about what needs to be done. I would just point to, per- 
haps, some analogous situations. You know, we now have a very 
good Federal emergency management assistance program. We 
worked on it over the years, and it had to be improved. We now 
not only deal with emergencies when they occur, we’ve put in a lot 
more on the preventative side, and I hope we continue to do that. 
You know, we help people deal with earthquake issues after some 
terrible earthquakes, and we really cut the amount of loss of life 
and damage from the Seattle earthquakes. We have dealt with hur- 
ricanes and tornadoes and other kinds of natural disasters. Cer- 
tainly we have had a good response to outbreaks of food poisonings, 
like E. coli and the like, and I think we need to look at that sys- 
tem. So I believe that we’ve got some good public, private, and 
State, Federal, and local partnerships to look at as we address the 
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concerns that have been raised at this hearing, and I anticipate 
there’ll be a lot of work done in order to be able to come up with 
some solutions. 

So I really want to thank all of the panelists for coming forward. 

I join with the Senators up here in our compliments for the panel 
and the testimony that they’ve presented to us today was very en- 
lightening. I do believe, as many of you do, that if we are going to 
ever reach parity between treatment and prevention, that we are 
going to have to make some significant investments into this sys- 
tem. It is enlightening to hear the testimony, but I also am re- 
minded that over the last 20 years, the evolution of information 
technology has made a contribution to the macro side, which is 
where I believe each of you is suggesting that we go — to look at the 
broad picture, as well as the narrow choices that we have in mak- 
ing some predictability to these diseases that we have affecting us 
today. 

I just want to thank you again for your presence here today. 

Senator Reid. I want to thank everyone for being here today. The 
audience has been considerate and polite and quiet, for which we 
all up here acknowledge and extend our appreciation. 

We have here about 20 questions that have been submitted to us. 
As you can see by the time, we’re not going to be able to answer 
those orally here today, but, as I indicated, everyone here has their 
name and address, and we will in detail answer these questions. 

I want to extend my appreciation to the Environment and Public 
Works staff. They have been working on this hearing for several 
weeks. We’ve had people here on the ground. These are your tax- 
payer dollars being spent to prepare this hearing. You should be 
very proud of the work that each of these individuals have done to 
allow us to arrive at this point. I want to extend my appreciation 
to the staffs of Senator Ensign, Senator Clinton, and Congressman 
Gibbons for also working to make this hearing as good as it has 
been. 

Let me say to the reason that we’re here, the parents and the 
children who are afflicted with this disease: This program which 
has been conducted today has been helpful, and we are going to do 
everything we can to find out if there is some cause that we can 
find that has resulted in the illness of your children, but also ev- 
eryone within the sound of my voice should understand that in the 
future we’re going to do a better job with these clusters. We’re 
going to have the ability of the Federal Government to respond in 
a way that we haven’t responded in the past. As it’s been indicated, 
we’re not going to each time reinvent the wheel. Every time, for ex- 
ample, there is an airplane crash in America, we have the National 
Air Traffic Safety Board who responds immediately. They know ex- 
actly what they’re going to do when an accident occurs. We also 
want to be able to respond that quickly and scientifically. 

I wish I could express to the panelists how much I appreciate 
your time and expertise. From the first witness to the last, it has 
just been a feast of information. Now we turn this over, as we do 
so many times, to our very responsible staffs and they’re going to 
prepare a report based on the testimony — every word has been 
taken — and they’re going to report to the committee and to the 
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Congress and, hopefully, come up with things that are going to be 
beneficial to our country and certainly the community of Fallon. 
This committee stands in adjournment. 

[Whereupon, at 1:00 p.m., the committee was adjourned, to re- 
convene at the call of the chair.] 

[Additional statements submitted for the record follow:] 

Statement of Nevada Assemblyman Marcia de Braga 

Good morning. It’s a great pleasure to welcome you to Fallon and we want to 
thank you for convening these hearings. 

In the fall of 1999 I read with sadness a story in our local newspaper about a 
fund raiser for a 5-year old who had ALL (Acute Lymphocytic Leukemia). Then 
there were a few more cases and more sad stories. 

I called the State Health Department and asked if they thought that four cases 
of ALL in 3 months was an unusually high number in a small community like ours. 
I was told it might just be an isolated cluster, but they would look into it to be sure. 

In less than a year eight more cases were discovered. The statistical probability 
of this number of cases occurring in an area with our population is one in ten quin- 
tillion. In other words, there is almost zero possibility that this cluster happened 
by chance. 

In mid-February, the Assembly Natural Resources, Agriculture and Mining Com- 
mittee, which I chair, held 3 days of legislative hearings. The purpose of the hear- 
ings was to bring together the experts, data, research, knowledge, funds and other 
resources in an effort to expedite the search for any environmental causes or con- 
tributing factors. 

The hearings also served to attract considerable media attention and with it a 
great many offers and promises from individuals and agencies as well as from local, 
State and national officials to work together for a common — and urgent — purpose. 

Others testifying will give you statistics and progress reports. What I want to 
focus on is what I learned through the Legislative hearings and through listening 
to the people whose lives have been affected by this tragedy. 

As a result of the hearings, we prepared a list of possible causes, created from 
our research and the testimony we received. That entire list is in your packet, along 
with the names of agencies and individuals our recommendations have been for- 
warded to. It basically asks those in authority to leave absolutely no stone 
unturned. 

Our recommendations also include providing information to the public and ex- 
panding the scope of the investigation to cover: 

• A longer period of time; 

• Other disease groupings; 

• The analyzing of water, soil and air, and 

• The testing of the blood, bone, tissue and hair of the children. 

I am happy to report that yesterday the Assembly Ways and Means Committee 
approved $500,000 to be used specifically for those purposes. 

In addition, the committee recommends cleaning up the things the community is 
concerned about now and not waiting for science to catch up or provide positive 
proof. We unanimously agreed that the cancer registry and other data must be proc- 
essed in a rapid manner so that information is current and readily available to 
health and environmental officials and to the general public. 

This leukemia cluster may be only a part of the whole picture. An eminent pedi- 
atric oncologist has advised us to investigate all marrow diseases and to look for 
any increases in other forms of cancer among children and adults. 

We know that two additional ALL cases were diagnosed in 1992 and, in 1991, a 
5-year old died from Myelodysplastic Syndrome, a less common form of leukemia. 
We know that earlier this year, a youngster was diagnosed with aplastic anemia, 
another marrow disease. We know there may be additional cases that are connected 
to Fallon but were not diagnosed here. And, we know there are clusters of other 
diseases that also are suspicious. 

I think it is vitally important that everyone involved be proactive and not rely 
on old data, that we look beyond the environmental improvements that are already 
being done to what needs to be done next, and that we approach our problems with 
the hope and optimism that, through determination and perseverance, we can — if 
not find a definitive answer — at the very least eliminate possible causes and add 
to our information base. 

Our legislative committee has sponsored a bill that would require public and pri- 
vate entities, certified to do environmental testing, to report to the Nevada Health 
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Division or NDEP any findings of specific values that exceed the established Max- 
imum Contaminant Levels. Those findings would have to be made public if a signifi- 
cant health risk was posed. 

I think it’s imperative that we put these protections into law and aggressively 
pursue our search for causes. That includes working to eliminate known contami- 
nants. In so doing, obviously we improve the general health of our people and we 
very well may destroy some of the ALL contributors. 

Why do I feel so strongly that we have a responsibility to move forward in every 
way possible? 

Because this is about children — children whose lives have been turned upside 
down by something terrible that’s beyond their control. This is about a beautiful, 
smiling little girl whose hair is gone. This is about a promising young athlete whose 
energy now only lasts for minutes. This is about a teenager whose HMO won’t pay 
for a bone marrow transplant. 

This, as you well know, is about furthering what is known about cancer so that 
other communities might be spared what’s happened here. I applaud your efforts 
to create a nationwide team to deal with these situations if and when they arise. 

Senator Clinton, I read that you said, “There is no such thing as other people’s 
children.” You, Senator Reid, and Senator Ensign have clearly demonstrated that 
belief by coming to Fallon to hold these hearings. We can’t thank you enough for 
your concern and your willingness to help our community and communities like this, 
everywhere. 

Thank you for the opportunity to testify. I would be happy to answer any ques- 
tions. 


Report of the Leukemia Hearings, Fallon Leukemia Cluster, February 12- 
14, 2001, Prepared by Linda, Eissmann, Senior Research Analyst, Legisla- 
tive Counsel Bureau 

The Nevada State Assembly’s Committee on Natural Resources, Agriculture, and 
Mining, and its Committee on Health and Human Services, held a series of hearings 
related to a cluster of leukemia cases in Fallon, Nevada, on February 12, 13, and 
14, 2001. They were held in the Legislative Building in Carson City. This report 
provides a brief overview of the cluster, testimony provided throughout the hearings, 
and the recommendations adopted. 


BACKGROUND 


Acute Lymphocytic Leukemia 

Childhood Acute Lymphocytic Leukemia (ALL) is a disease in which under- 
developed lymphocytes (white blood cells) are found in unusually high numbers in 
a child’s blood and bone marrow. Under normal conditions, the bone marrow makes 
cells known as blasts that mature into several different types of blood cells, includ- 
ing red blood cells that carry oxygen and platelets that help the blood to clot. 

However, in ALL the developing lymphocytes become too numerous and fail to 
mature. They crowd out the normally-occurring red blood cells and platelets in the 
blood and bone marrow. As a result, the bone marrow of children with ALL is un- 
able to make sufficient red blood cells to carry oxygen, and the child may develop 
anemia and tire easily. In addition, without sufficient platelets, the child may bleed 
or bruise easily. 

Acute Lymphocytic Leukemia is the most common form of leukemia found in chil- 
dren, and is the most common kind of childhood cancer accounting for 85 percent 
of childhood acute leukemias. Thanks to progress made over the last 50 years in 
the diagnosis and treatment of leukemia, there is now an 80 percent survival rate. 

Investigation of the Fallon ALL Cluster 

A cluster of ALL patients all under the age of 19, has been identified in Fallon, 
Nevada. The cluster has been defined by the Health Division as “medically con- 
firmed diagnosis of ALL, in an individual age 0 to 19 at the time of diagnosis, hav- 
ing resided in the Fallon area prior to diagnosis.” At the time of the hearings in 
the Nevada State Assembly on February 12, 13, and 14, 2001, the State’s Health 
Division was investigating 11 confirmed cases of ALL in the Fallon cluster. Of these, 
one was diagnosed in 1997, two in 1999, and eight in 2000. Only a few weeks later, 
a 12th case was confirmed (2001) and added to the cluster. 

The expected rate of ALL cases statewide is calculated to be 2.78 per 100,000 pop- 
ulation per year. With a population of only 7,850 people, the expected rate of ALL 
in Fallon would be 0.22 cases annually. However, in the Fallon cluster, eight cases 
were diagnosed in a single year (2000), representing a statistically significant event. 
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As such, the probability of the Fallon cluster being a random occurrence was deter- 
mined to be highly unlikely. 

The epidemiologic study at the heart of the Health Division’s investigation in- 
volves a detailed questionnaire for each affected family, a review of all laboratory 
and medical reports, environmental sampling, and consultation with health and dis- 
ease experts from around the country, in an effort to find a common link between 
the cases. 


TESTIMONY AT THE LEUKEMIA HEARINGS 

Testimony at the leukemia hearings was provided by many State and Federal 
agencies; local governments; experts in pediatric oncology, childhood leukemia, ar- 
senic research, and cluster investigations; a leukemia patient’s family; and members 
of the general public. Attachment A contains the agendas and topics covered for 
each day of the hearings. 

For a complete overview of the testimony presented, please refer to the minutes 
of the hearings, found in Attachment B of this report. 

Although specific causes of ALL are not known, medical experts testified that sev- 
eral environmental and demographic features (as well as predisposing genetic syn- 
dromes) have been associated with an increased risk for leukemias in children. Risk 
factors for the disease may include (but are not necessarily limited to) ionizing radi- 
ation, nonionizing radiation, chemical and toxic exposures, viral and infectious 
agents, and parental occupational exposures. Overall, childhood ALL has been clas- 
sified by scientists as a heterogeneous group of diseases, with varying immuno- 
phenotypes. Testimony also revealed that most ALL cases have a genetic link. 

Throughout the hearings, the committees heard a great deal of testimony about 
a variety of suspected causal factors for the leukemia cluster, including a number 
of potentially hazardous materials and environmental contaminants. The possibility 
that the leukemia cases are the result of a combination of factors was another com- 
mon theme throughout the hearings. 

Due to the high levels of naturally-occurring arsenic known to exist in the water 
supply of Fallon, arsenic was suggested as a possible contributor. However, several 
expert witnesses testified that while arsenic has been associated with some cancers 
(including lung, bladder, skin, liver, kidney, and prostate cancers), research has not 
revealed a clear link between arsenic and leukemia. 

In addition to water quality concerns, other factors identified as potential contrib- 
utors to the ALL cluster were agriculture and domestic chemical uses, military ac- 
tivities associated with the Naval Air Station (NAS) in Fallon, and a variety of envi- 
ronmental contaminants. 

The following is a summary of the concerns and possible health risks identified 
during testimony: 

Agriculture and Domestic Chemical Uses 

• Agricultural and other pesticides and herbicides used throughout the region. 

• Possible effects of combined agricultural activities, including chemicals and crop 
burning. 

• Overall inability to monitor uses of appropriate domestic pesticides and herbi- 
cides. 

• Need to educate the public about reading label directions for domestic chemical 
applications. 

Water Quality Concerns 

• Implications of high levels of arsenic in the Churchill County area water supply. 

• Insufficient water quality testing. 

• Inadequate laws to require water well testing. 

• Need to educate the public about the necessity of water quality testing and pos- 
sible mitigation activities. 

Possible Implications of Military Activities 

• Potential contamination/use of hazardous substances at the NAS Fallon, includ- 
ing jet fuel “dumping” or other emissions. 

• Stability of the jet fuel line to NAS Fallon. 

• Distribution and migration of chaff during military training exercises. 

• Microwaves from radar systems. 

• Electromagnetic ground waves as a result of the Extremely Low Frequency 
radio transmitting station installed in Churchill County by the Navy. 
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Other Environmental Contamination 

• Surface, subsurface, and airborne radiation and other contaminants as a result 
of Project Shoal weapon test conducted 28 miles southeast of Fallon in 1963. 

• Adequacy of industrial emissions monitoring (including air, ground, and water 
contamination) . 

• Possible implications of ionizing radiation, depleted uranium, radon, nitrates, 
fluoride, MTBE, volatile organic compounds, other industrial contaminants, and the 
possibility of other radio nuclides in the Carson and Truckee Rivers. 

• Reported PCB contamination at the Fallon Freight Yard. 

• Flooding of the Carson and Truckee Rivers in 1997. 

In addition to these potential risks to public health, suggestions were also made 
to improve or expand the Health Division’s investigation of the Fallon leukemia 
cluster: 

Cluster Investigation Issues 

• Expand the scope of the investigation to determine if there are other leukemia 
cases or clusters that should be included in the analysis, or any other related mar- 
row diseases that have a bearing on the investigation. 

• Determine if there has been an increase in adult cancers over the last decade. 

• Consider any combinations of possible factors and the potential involvement of 
past contaminations. 

• Test blood, bone, hair, and tissue samples from afflicted children. 

• Occurrence of other possible disease clusters in the Fallon area. 

• Possible implications of medical procedures including x-rays, ultrasound, and 
immunizations. 

• Potential role of viral and bacterial infections as a contributing factor. 

• Coordination with and guidance to local veterinarians for possible/related ani- 
mal diseases. 


RECOMMENDATIONS 

Following the hearings, and upon announcement of the 12th confirmed case of 
childhood ALL, Assemblyman Marcia de Braga (Chairman of the Committee on Nat- 
ural Resources, Agriculture, and Mining) requested an emergency appropriation to 
assist the investigation. Assembly Bill 359 would make $1 million available to the 
Health Division for expenses relating to: 

1. The testing of victims of leukemia; 

2. The testing of the environment to determine what factors may be contributing 
to this outbreak of leukemia; 

3. The compilation of data from the results of such tests; and 

4. The dissemination of factual information and health advice to the residents of 
Fallon. 

A copy of A.B. 359 is found in Attachment C. 

A subcommittee was also formed to evaluate and finalize a list of specific rec- 
ommendations to enhance the sharing of resources among all participants, and to 
assist the investigation in finding and addressing the cause of this leukemia cluster 
as quickly and thoroughly as possible. 

Members of the subcommittee were: 

Assemblyman Marcia de Braga, Chairman, Committee on Natural Resources, Ag- 
riculture, and Mining (NRAM) 

Assemblywoman Ellen M. Koivisto, Chairman, Committee on Health and Human 
Services (HHS) 

Assemblywoman Sharron E. Angle (HHS) 

Assemblyman John C. Carpenter (NRAM) 

Assemblywoman Sheila Leslie (HHS) 

Assemblyman Harry Mortenson (NRAM) 

Assemblyman P.M. “Roy” Neighbors (NRAM) 

The subcommittee met twice, on March 6 and 8, 2001, and adopted a formal list 
of recommendations. Immediately following adoption of this list, the recommended 
Bill Draft Request (BDR) was made (and has subsequently been introduced as As- 
sembly Bill 630), and all recommended letters were sent to the appropriate recipi- 
ents. 

Recommendations to Assist I Address the Leukemia Investigation 

1. Committee BDR (40-1456, A.B. 630) should specifically include the following: 

a. If a public health risk is detected in an area, the overall results should be made 
public; and 
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b. Require private or public entities certified to conduct environmental testing (in- 
cluding air, ground, and water testing) to report the results of these tests to the 
Health Division when specific values exceed the established Maximum Contaminant 
Levels. The intent is to make sure that the Health Division is able to track or detect 
any public health risks by having information about contamination or elevated risk 
levels reported to them. 

2. Letter to the NAS Fallon urging it to: 

a. Fully disclose to Nevada’s Health Division all toxic and hazardous materials 
historically or currently kept onsite, and all instances of contamination with result- 
ing clean-up measures; 

b. Consider any and all other possible contaminates (including those that may 
have been previously used) as possible contributors, beyond those currently included 
in the investigation; 

c. Evaluate medical histories of families formerly assigned to NAS Fallon, insofar 
as there may be additional leukemia and other cancer cases in families who have 
since been reassigned; 

d. Compare results of the Navy’s water testing of the wells on the base, with the 
City’s test results and any results of testing from the Fallon Paiute- 
Shoshone Tribe; 

e. Address/confirm reports that benzene was found in one of the Navy’s wells, and 
if true, explain when and what corrective actions were taken; 

f. Address/confirm reports of jet fuel used in diesel trucks and as weed spray; 

g. Explain why Halon 1211 is listed on the NAS Fallon Section 311 “Emergency 
Planning and Community Right to Know Act” for the 1999 Reporting Year, includ- 
ing how it has been used, is stored, and what “maintenance activities” involved the 
use of jet fuel; and 

h. Consider any possibility that the general public might have come into contact 
with any of the materials listed on the Section 311 report of reportable materials. 

3. Letter to Nevada’s Health Division recommending it: 

a. Expand the scope of the investigation to determine if there are other leukemia 
cases or clusters that should be included in the analysis, or any other related mar- 
row diseases that have a bearing on the investigation; 

b. Determine if there has been an increase in adult cancers over the last decade; 

c. Consider any combinations of possible factors and the potential involvement of 
past contaminations; 

d. Test blood, bone, hair, and tissue samples from affected children; 

e. Continue to provide information to the general public and coordinate education 
efforts about possible public health risks; 

f. Continue to solicit input from the public regarding possible causes; and 

g. Address/consider the concerns and possible health risks identified during testi- 
mony (as previously described on pages 3 and 4 of this report). 

4. Letter to the Health Division encouraging it to act as the lead agency to coordi- 
nate all educational, research, and investigative efforts. 

5. Letter to the Health Division requesting it to proceed with the proposal pro- 
vided by the University of Nevada, Reno, Department of Civil Engineering, to per- 
form the Ames test on air, water, and “residue” samples collected in the study area, 
and to work closely with all parties in research sampling efforts with the primary 
goal being to delineate any areas or sources of increased mutagenic activity. 

6. Letter to the Health Division requesting it to thoroughly examine Nevada’s 
Cancer Registry and the current abstraction process, to determine ways in which 
it could be improved and ways in which the lag time might be minimized. Letter 
will request the Health Division to undertake necessary steps to improve the reg- 
istry and report to the Legislature no later than May 1, 2001, what it has learned. 

7. Request the Health Division to provide regular updates to the committee(s) 
about new developments and the progress of its investigation and research, includ- 
ing any reports of its expert panel. 

8. Letter to Nevada’s Division of Environmental Protection; urging it to: 

a. Continue its participation with the Health Division in its oversight capacity for 
environmental contamination (including air, ground, and water contamination) in 
the Fallon area; and 

b. Continue to monitor the progress of Project Shoal and the migration of surface, 
subsurface, and airborne contaminates from the initial project site. 

9. Letter to Nevada’s Department of Agriculture urging it to assist the Health Di- 
vision in the leukemia investigation, by providing agricultural chemical use data 
and by collecting and analyzing additional/necessary environmental samples (includ- 
ing air, ground, and water samples) in an effort to help identify any problems re- 
sulting from the use or combined uses of pesticides and herbicides in the Fallon 
area. 
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10. Letter to Kinder-Morgan requesting information about the jet fuel pipeline, in- 
cluding: 

a. The frequency of inspection; 

b. Reporting/inspection procedures; 

c. Methods used to detect leakage; 

d. Precautions used to avoid leakage; 

e. History of repairs or upgrades; and 

f. Potential to relocate the line if problems are detected. 

11. Letter to the University of Nevada, Reno, asking it to assist with the inves- 
tigation, collaborate with the Health Division, and participate with in-kind contribu- 
tions to the extent possible. 

12. Letters to the City of Fallon and Churchill County, indicating the Legislature 
has undertaken hearings and held sequent meetings in an effort to combine re- 
sources and expedite a solution to the leukemia investigation. A copy of the rec- 
ommendations will be enclosed. The letters will further indicate that the committees 
wish to assist the City and County in any way possible in their coordination activi- 
ties and educational efforts. 

Recommendations to Assist I Address the Potential Public Health Risk of Arsenic 

13. Letter to City of Fallon urging it to: 

a. Take whatever steps are necessary to adhere to the new EPA standards for ar- 
senic as soon as possible; 

b. Evaluate opportunities for combining efforts of the City, NAS Fallon, and the 
Fallon Paiute-Shoshone Tribe to reduce the overall cost of a common filtration sys- 
tem; and 

c. Compare its water testing results with those of NAS Fallon and the Fallon Pai- 
ute-Shoshone Tribe. 

14. Letter of support for Senate Concurrent Resolution No. 5 to the Senate Com- 
mittee on Legislative Affairs and Operations. 

15. Investigate the cost of installing “point of entry” filtration systems at each of 
Fallon’s eight schools. 

(Note: Subsequent to adoption of this recommendation, staff learned that the 
Churchill County School District has determined that “point of use” systems are 
more cost effective, including 79 reverse osmosis systems at water fountains and 
kitchen faucets throughout the district. These systems are estimated to cost $70,000 
to $80,000.) 

Other Recommendations 

16. Investigate whether community/public notification is made when the Weed- 
Mosquito Abatement District undertakes its spraying activities. 

(Note: Subsequent to adoption of this recommendation, staff learned that the 
Churchill County Weed-Mosquito Abatement District publishes an article once per 
month in the local newspaper, informing residents about mosquito and weed prob- 
lems, general areas targeted, and chemicals that will be used. However, representa- 
tives of the Abatement District indicate that it is difficult to notify the public of the 
exact time and place to be sprayed because of weather variability. Also, most spray- 
ing takes place at the Carson Lake, 10 to 15 miles south of Fallon.) 

CONCLUSION 

The Committee on Natural Resources, Agriculture, and Mining, and the Com- 
mittee on Health and Human Services, expresses sincere appreciation to the many 
witnesses who testified throughout the leukemia hearings for their interest and par- 
ticipation in this unique and compelling situation. Special appreciation is also ex- 
tended to the Health Division and members of its expert panel for their dedication 
and the thoroughness of this investigation. 


ATTACHMENT A 

Assembly Agenda for the Committee on Natural Resources, Agriculture, 

and Mining 


Day: Monday 

Date: February 12, 2001 

Time: 1 p.m. 

Room: 1214 
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SPECIAL HEARING ON FALLON LEUKEMIA CLUSTER 
Briefing. — Health Division. 

Medical Overview. — Pediatric leukemia specialists; Local physicians experienced 
in leukemia and immunology. 

Environmental Overview. — Nevada Division of Environmental Protection; Arsenic, 
Drinking Water Toxicologist, U.S. EPA. 

Day: Tuesday 

Date: February 13, 2001 

Time: 1 p.m. 

Room: 1214 

Environmental Overview. — Jet fuel, NAS Fallon; Agriculture, pesticides and crop 
spraying, Nevada Department of Agriculture, Mosquito/Weed Abatement District; 
Other. 

Impacts to the Community. — City of Fallon; Patient families. 

Public Testimony. 

Day: Wednesday 
Date: February 14, 2001 
Time: 1 p.m. 

Room: 1214 
Public testimony. 

Medical and Environmental Overview. — Centers for Disease Control; Arsenic re- 
search specialist; Oncologist. 

Strategies, coordination, and recommendations of the committee. 


ATTACHMENT B 

Minutes of the Meeting of the Assembly Committee on Natural Resources, 
Agriculture, and Mining, Seventy-First Session, February 12, 2001 

The Committee on Natural Resources, Agriculture, and Mining was called to order 
at 1 p.m., on Monday, February 12, 2001. Chairman Marcia de Braga presided in 
room 1214 of the Legislative Building, Carson City, Nevada. Exhibit A is the Agen- 
da. Exhibit B is the Guest List. All exhibits are available and on file at the Research 
Library of the Legislative Counsel Bureau. 

Committee Members Present. — Mrs. Marcia de Braga, Chairman; Mr. Tom Collins, 
Vice Chairman; Mr. Douglas Bache; Mr. David Brown; Mr. John Carpenter; Mr. 
Jerry Claborn; Mr. David Humke; Mr. John J. Lee; Mr. John Marvel; Mr. Harry 
Mortenson; Mr. Roy Neighbors. 

Committee Members Absent. — Ms. Genie Ohrenschall (Excused) 

Guest Legislators Present. — Assemblywoman Sharron Angle, District 29; 
Assemblywoman Merle Berman, District 2; Assemblywoman Vivian Freeman, Dis- 
trict 24; Assemblywoman Dawn Gibbons, District 25; Assemblywoman Ellen 
Koivisto, District 14; Assemblywoman Sheila Leslie, District 27; Assemblywoman 
Mark Manendo, District 18; Assemblywoman Kathy McClain District 15; 
Assemblywoman Bonnie Parnell, District 40; Assemblywoman Debbie Smith, Dis- 
trict 30; Assemblywoman Sandy Tiffany, District 21; Assemblyman Wendell Wil- 
liams, District 6. 

Staff Members Present. — Linda Eissmann, Committee Policy Analyst; Marla 
McDade Williams, Committee Policy Analyst; June Rigsby, Committee Secretary. 

Others Present.. -Yvonne Sylva, Administrator, Nevada State Health; Division; 
Dr. Mary Guinan, Nevada State Health Officer, Dr. Randall Todd, State Epidemiolo- 
gist, Nevada State Health Division; Galen Denio, Manager, Public Health Engineer- 
ing, Nevada State Health Division; Dr. Ronald Rosen, School of Medicine, Univer- 
sity of Nevada, Reno; Dr. Carolyn Hastings, Oncologist, Children’s’ Hospital of Oak- 
land; Dr. Vera Byers, Clinical Immunologist; Dr. A1 Levin, Immunologist; Allan 
Biaggi, Administrator, Division of Environmental Protection; Paul Liebendorfer, 
Chief, Bureau of Federal Facilities; Dr. Bruce Macler, Regional Toxicologist, EPA, 
San Francisco. 

Chairman de Braga called the Assembly Natural Resources, Agriculture, and Min- 
ing Committee to order. Roll was called and a quorum was judged to be in place. 
All members were present except for Assemblywoman Ohrenschall who was noted 
as an excused absence. 

Chairman de Braga welcomed as guests the Assembly Committee on Health and 
Human Services. Roll was called, and all members were present, except for Assem- 
blyman Tiffany who was noted as an excused absence. 



73 


Chairman de Braga opened the meeting with a welcome to both committees and 
an acknowledgement of the research and support that contributed to the leukemia 
hearings. Chairman de Braga stated the purpose of the 3-day special hearings was 
to gather information about the recent Acute Lymphocytic Leukemia (ALL) cluster 
in Fallon and to explore possible environmental causes. The hearings had been de- 
signed to provide a forum for the pooling of research, data, experts, community lead- 
ers, agencies, government officials, health and environmental experts, and all other 
resources. 

With the discovery of 11 cases of ALL in the Fallon area within a short number 
of years, it had become imperative to address the expected concerns of the residents 
as well as be aware of the welfare of the community as a whole. With the extensive 
media coverage, Chairman de Braga explained that publicity had served a positive 
purpose by bringing attention and resources to the community. 

The format for the 3 days was described as a balance of expert testimony and 
public input. Following the testimony of witnesses, questions by the two committees 
were slated. Guests were encouraged to sign in and participate, and no questions 
would be judged as worthless. At the conclusion of the 3 days, a panel would assem- 
ble recommendations based on all of the testimony. 

Chairman de Braga emphasized that, even if the specific cause of the cluster was 
never identified, public concerns would be addressed and environmental improve- 
ments made on behalf of the entire community. 

Because of the pre-scheduled commitments of the two committees in attendance, 
Chairman de Braga stated that, if at any time, a quorum failed to be present, the 
hearings would continue uninterrupted under the status of a subcommittee. 

Chairman de Braga introduced the opening expert testimony from the Nevada 
State Health Division. The committees received two handouts, which were as fol- 
lows: 

• A 6-page report entitled State of Nevada Health Division — Leukemia Cluster 
Fact Sheet ( Exhibit C). 

• A portfolio of reports which included leukemia fact sheets, a summary of what 
constituted a cancer cluster, status reports, an overview of Health Division actions, 
and other pertinent background information compiled by the Nevada Health Divi- 
sion ( Exhibit D). 

Yvonne Sylva, Administrator of the State Health Division, outlined their official 
action since being notified in July 2000 of the high number of ALL cases in Fallon. 
Their role as the first line of response was recognized. A complete investigation was 
initiated, with two employees assigned full time, Dr. Mary Guinan, State Health Of- 
ficer, and Dr. Randall Todd, State Epidemiologist. By November 2000, it became ap- 
parent that additional resources would be required. The calls from the news media 
dictated the hiring of a full time media coordinator as well as a bilingual research 
assistant to Dr. Todd. 

Ms. Sylva summarized the multitude of State and Federal Government agencies 
that were engaged for the fact-finding phase of their investigation. These included 
the Center for Disease Control in Atlanta, the National Institute of Cancer, EPA, 
Department of Energy, the Nevada Department of Agriculture and Nevada Environ- 
mental Protection. In January, an additional employee was assigned to field re- 
quests from the public and the news media. 

According to Ms. Sylva, the investigation had been designed as a partnership with 
the community of Fallon and was evidenced by a community presentation made to 
Fallon residents in January. A separate community forum at the Naval Air Station 
followed, with attendance estimated at 80 residents. A community meeting in early 
February provided additional opportunity for more than 250 citizens to ask ques- 
tions and air their concerns. A community telephone hotline (1-888-608-4623) was 
established, with a reported 56 inquiries to date. Ms. Sylva welcomed additional rec- 
ommendations for addressing public concerns. 

Scrutiny of the Health Division’s investigative work had been openly solicited, 
with requests made to Federal agencies across the country. This peer review was 
designed to be an analytical critique of the soundness of their investigative methods 
as well as their findings to date. Recommendations on improvements to their meth- 
odology were invited. 

In response to Chairman de Braga’s question regarding the nature of hotline 
questions, Ms. Sylva replied that citizen concern centered on the safety of con- 
tinuing to live in Fallon, the chances of other children developing leukemia, and the 
safety of drinking the water. 

Assemblywoman Gibbons requested clarification of Fallon population figures, the 
percentage of ethnic minority citizens, history of residents who had requested test- 
ing of their private wells, and data on other cancer cases that were linked to arsenic 
in well water in the Fallon area. Ms. Sylva deferred to the upcoming testimony of 
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Dr. Todd and Galen Denio. Chairman de Braga clarified that the population of 
Fallon was estimated at 8,300 within the city limits and 26,000 within the county. 

Dr. Mary Guinan, State Health Officer, resumed testimony for the Nevada State 
Health Division. In July 2000 a call had been received from Chairman de Braga re- 
garding the alarming number of leukemia cases at the Churchill Community Hos- 
pital. Following a review of the Nevada State Cancer Registry, it became readily ap- 
parent that the rate of current ALL cases in Fallon did represent a significant in- 
crease from what would be expected statistically. 

Phase 1 of their investigative work commenced with consultation among experts 
from various schools of medicine and public health agencies. All agreed that phase 
1 had to be a thorough interview with each of the affected families for purposes of 
determining common exposures. Questionnaires from previously conducted epide- 
miological studies were reviewed, which resulted in the development of a 32-page 
questionnaire customized for the Fallon cluster. The time to conduct each family 
interview was estimated at 2-3 hours. The participation by affected families, vol- 
untary in nature, was 100 percent. Scientific methodology was closely followed in 
the gathering of the data. Interviews of nine families were completed by November. 
The results were analyzed and presented to the families in December by Dr. Todd. 

In response to a question by Assemblywoman McClain regarding the place of diag- 
nosis of the nine cases, Dr. Guinan clarified that the definitive diagnosis of leu- 
kemia was a bone marrow biopsy. This specialized test had to be done at the hos- 
pital where the treatment would occur. 

Assemblywoman McClain requested clarification about the Health Division’s abil- 
ity to track cases in other parts of the nation. Dr. Guinan reported that the publicity 
did result in the addition of two cases in individuals who were not residents of 
Fallon at the time of diagnosis. Word-of-mouth reports from the citizens of Fallon 
contributed to the identification of the first nine cases. 

Assemblywoman Leslie inquired about whether the Health Division investigation 
included tbe comparison of physical evidence (e.g., blood test results) that might tie 
these cases together. Dr. Guinan explained that questions did focus on discovering 
common experiences with the goal of generating hypotheses that could be tested in 
the next phase of the investigation. Environmental exposures were a principal focus. 
Additionally, each family was invited to speculate about any theory they had about 
cause or commonality with other families. 

In response to Assemblywoman Leslie’s request for clarification regarding testing 
of the children and environment, Dr. Guinan explained that no testing had been 
conducted. Phase one was descriptive in nature, and additional testing would be 
premature until possible causal agents could be identified. Testing of children (e.g., 
blood, hair analysis) dictated a judicious approach. 

Assemblywoman Angle raised the issue of the number of phases of the investiga- 
tion, any planned efforts to be proactive in uncovering new cases of leukemia, and 
a timeline of when the results of the study would be available. 

Dr. Guinan explained that the number of phases of the investigation was un- 
known. There had been hundreds of investigations of clusters, with few resulting 
in identification of cause. The Woburn cluster, one of the few with an identified 
cause, took 18 years. The Health Division had planned to proceed step-wise. Assur- 
ance of public fears had to be the first matter of importance. 

In response to Assemblyman Neighbors, Dr. Guinan clarified that an historic re- 
view of the health records had been conducted for purposes of comparing the current 
cancer rate with historic rates. The rate for Churchill County had been the same 
as the State average, with no increase evidenced prior to this cluster. An essential 
piece of information was described by Dr. Guinan as the population figures for chil- 
dren up to the age of 9 years in the F allon area. 

Assemblyman Neighbors requested clarification on whether Fallon’s drinking 
water had been tested for substances besides arsenic. Dr. Guinan reported that tests 
had included radioactive substances and pesticide tests, with no evidence of signifi- 
cant levels. Jet fuel tests of water had been negative as well. It was further noted 
that some of the leukemia victims were served by the municipal water system while 
others were on private wells. 

In response to Assemblywoman Gibbons, Dr. Guinan outlined the expected rate 
of cancer versus actual rates of cancer in Fallon. Dr. Guinan reported that the same 
rate, 3 per 100,000 cases, would be expected throughout the State of Nevada. Mul- 
tiple comparisons had been made with cancer registries across the nation, and the 
conclusion was that we had a definite increase in Fallon. 

Dr. Todd, State Epidemiologist, resumed testimony for the Nevada State Health 
Division. Background information regarding communicable disease and cancer re- 
porting practices for Nevada was presented. Dr. Todd referred the committees to his 
portfolio of handouts ( Exhibit D). Nevada Revised Statutes (NRS) 441 was cited as 
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the guideline for their tracking programs for 60 communicable diseases. NRS 457 
contained the regulations for tracking cancer. Since 1979, all invasive cancer had 
been required to be reported by hospitals, with laboratories and physician offices 
being added to reporting requirements in the late 1990’s. It was noted that out- 
patient management of cancer had interfered with the completeness of data in the 
cancer registry. This had been compounded by an almost 2 year reporting lag in up- 
dating the data of the cancer registry, a common problem nationwide. 

Dr. Todd elaborated on the three principal uses of the registry data, which in- 
cluded research, resource allocation, and program evaluation. The value of the reg- 
istry data was illustrated by its application in cluster investigation. 

The unusual number of ALL cases in a small community like Fallon within a 
short timeframe grabbed the attention of the Nevada Health Division. Using popu- 
lation figures of Nevada communities, mathematical calculations of expected rates 
and actual rates were scrutinized. Regardless of how the data was sliced, the prob- 
ability of the Fallon cluster being a random event was judged to be highly unlikely. 
For the years 1995 to 1999, Churchill County had expected to see only one case of 
childhood cancer. Statistical analyses were alarming and indicated high probability 
of a non-random event. 

The expected rate in Nevada for residents up to age 10 was calculated at 2.78 
cases of Acute Lymphocytic Leukemia (ALL) for a population of 100,000. Churchill 
County, with eight actual cases, was judged to be a statistically significant event 
given the expected 0.22 cases for its population of 7,850. 

Dr. Todd elaborated on the epidemiological investigation, specifically the 32-page 
questionnaire. Residential history was examined starting with 2 years prior to the 
birth of each victim. Occupational history of both parents, medical history of the 
index child, prenatal history, environmental exposure data, types of pets, activities, 
and hobbies, household products, types of appliances in the home, and drinking 
water sources were all investigated. 

A timeline was displayed which captured residency in the Fallon area for all of 
the affected families. Data was charted on bar graphs and then examined for over- 
lapping of residency and other significant marker events. The preponderance of 
overlapping points was identified as November 1996 through June 1999. This be- 
came the timeframe of interest and prompted research questions about coincidental 
environmental events in Churchill County. 

Scrutiny of water analyses received priority attention, especially synthetic organic 
compounds (SOC) and volatile organic compounds (VOC). None were detected in the 
municipal water supply that served approximately half of the victim families. Data 
for private drinking water wells was not complete. Mercury, arsenic, gross alpha ra- 
diation, select components of jet fuel, benzene, and select pesticides and herbicides 
were tested, and all were at or below the allowable limits. 

Occupational history data included specific questions about chemical, fume, and 
radiation exposures on the job. Although some incidents of exposure were discov- 
ered, this was judged not to be a common characteristic across all families. The 
medical history of each index child was reviewed and revealed no common denomi- 
nator. Maternal pregnancy questions included many subjects such as alcohol and 
food consumption, medications consumed, occupational exposures, and breast-feed- 
ing habits. Questions related to family history of cancer revealed no pattern. 

The most prominent question fielded by Dr. Todd during his investigation had 
been the possible link between leukemia and arsenic in the drinking water. Re- 
search did not reveal a preponderance of evidence that linked arsenic with leu- 
kemia. Arsenic had always been present in Fallon, which begged the question of 
why the recent cluster suddenly emerged. The pathway of exposure, as well as the 
biological mechanism through which a suspected agent caused leukemia, were de- 
scribed as essential elements of their epidemiological investigation. 

Chairman de Braga requested clarification about the State cancer registry, specifi- 
cally at what point in time the registry would have revealed a cluster of cancer. Dr. 
Todd explained that it would have taken several years before he would have been 
confident to draw conclusions about a cluster. The lag time between diagnosis and 
reporting was reported to be common for most cancer registries across the nation. 
Chairman de Braga urged the Nevada Health Division to submit recommendations 
about methods for expediting the cancer reporting process. 

Assemblywoman Parnell inquired about substances tested in drinking water, spe- 
cifically hydrocarbons and chemicals similar to those detected in Woburn. Dr. Todd 
explained that trichloroethylenes and tetracholorethylenes were among the sub- 
stances tested. 

Assemblywoman Smith requested clarification on lag time, specifically whether it 
was a lag between the initial reporting of the cancer, the completeness, or both. Dr. 
Todd explained that lag time was a multifaceted problem, with the first component 
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of lag described as the delay between diagnosis and compilation of the patient’s 
medical record. The second component of lag was related to the abstraction of the 
information from the medical records, a problem that was evident whether the ab- 
straction was performed by the hospital or by a representative of the Nevada Health 
Division. Dr. Todd estimated the abstraction time for each medical record at 40 to 
60 minutes. The addition of laboratory reporting was anticipated to be a means to 
expedite the process. By way of comparison, the Center for Disease Control (CDC) 
standard was reported to be 90 percent at the 1-year mark. 

Assemblywoman Smith resumed questioning with a request for clarification of 
dates of water testing, specifically the inconsistency in the testing schedule and the 
reported 2-year gap. Dr. Todd deferred to Galen Denio’s upcoming testimony. 

In response to Assemblywoman Smith’s question about private well testing, Dr. 
Todd clarified that private well testing had most often occurred when the property 
changed ownership. The mortgage companies, not the state, were the requestors of 
the water test and reportedly did not routinely order detection of the more complex 
chemical substances. 

Assemblywoman Smith inquired about the possibility of school commonality. Dr. 
Todd reported no clustering or connection to any school site. 

Assemblywoman Koivisto pursued the issue of the amounts of synthetic organic 
compounds (SOC) and volatile organic compounds (VOC) detected in the water. Dr. 
Todd clarified that water analyses revealed zero detection. 

In response to Assemblywoman Leslie’s question regarding high levels of other 
diseases in the Fallon area, Dr. Todd explained that his review of the cancer reg- 
istry data through 1999 revealed only the childhood ALL cases in Fallon. 

Assemblywoman Gibbons inquired about the probability that the Fallon cluster 
could be a statistical anomaly. Dr. Todd replied that it was impossible to State with 
absolute certainty that it was not a fluke. Despite the fact that most cluster inves- 
tigations failed to conclusively identify a causal link, public concerns dictated the 
need to continue the investigation. 

Assemblyman Mortenson shared his personal experience with recent water testing 
and cited a line in his water report which stated that radioactive substances were 
not included in the analysis. In response to Assemblyman Mortenson’s request for 
clarification, Dr. Todd added that the municipal water data presented were histor- 
ical in nature and not connected to his current investigation. 

Assemblyman Mortenson inquired about possible medical procedures and diag- 
nostic x-ray exposure that the leukemia victims may have experienced. Dr. Todd 
clarified that those were precisely the types of questions asked of the victims. No 
pattern of exposure, including prenatal ultrasound testing, was revealed. In re- 
sponse to a question of statistical probability, Dr. Todd stated that the projected 
statewide probability rate of 0.84 per 100,000 residents had not held up in Churchill 
County. Assemblyman Mortenson next requested if the improbability of such events 
had been calculated, to which Dr. Todd replied that it had not been determined. 

Assemblywoman Berman cited an upcoming bill dealing with the comprehensive 
cancer plan in Nevada. She specifically inquired whether her bill should be amended 
to address the need for expeditious identification and response to cancer clusters. 
Dr. Todd replied that this would require additional thought and that his written re- 
sponse would follow after consultation with his colleagues. 

In response to Assemblyman Bache’s question regarding the possible connection 
with the 1997 flood. Dr. Todd explained that the flood had been one of the most 
prominent events identified for the time period of interest. Initial investigation had 
not revealed any evidence of contamination of municipal water supplies. Aquifer 
contamination would need further study. 

Assemblyman Brown inquired about the geographic boundaries of the investiga- 
tion. Dr. Todd reported that the cases were distributed throughout the city and sur- 
rounding area. Chairman de Braga called the committees’ attention to their infor- 
mation packets and to a copy of the published map which pinpointed the 11 cases. 

Galen Denio, Manager of Public Health Engineering, Bureau of Health Protection 
Services resumed testimony for the Nevada State Health Division. A handout {Ex- 
hibit E), which outlined the procedures for protection of public water systems, was 
distributed. Mr. Denio presented an overview of the principal functions of the Bu- 
reau, the focus of which was ensuring compliance with drinking water regulations. 

In response to earlier questions regarding water testing, Mr. Denio clarified that 
the maximum contaminant levels (MCL) had been set by the Environmental Protec- 
tion Agency (EPA) and adopted by the State of Nevada. The contaminant list was 
described as extensive. In regard to private well water, Mr. Denio reported that the 
bureau did not test these drinking water sources. In regard to the non-detects ref- 
erenced by Dr. Todd, current methodology did not allow for detection. 
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Chairman de Braga cautioned the committees of the need to maintain open minds 
on the issues, especially given the extensive media coverage and speculation about 
arsenic as a possible cause. Chairman de Braga requested clarification about the 
policy and procedure for alerting the public in cases of high level of contaminants 
in the drinking water. She cited the recent case of private well contamination at 
Soda Lake and inquired about the follow-up procedure. 

Mr. Denio explained that, because it was not a public water system, the Nevada 
Health Division had not been advised through formal channels. Chairman de Braga 
emphasized that, although not a public water supply covered by law, it was none- 
theless a health threat to residents in that area. She expressed concerns over the 
lack of a system to alert the residents of the danger. 

Mr. Denio clarified that the Federal mortgage lending agencies had required well 
water testing when the property changed ownership. The State did not have the re- 
sponsibility with regard to private wells. Chairman de Braga restated her concern 
that the quality of the drinking water should be disclosed as part of the real estate 
transactions. This breakdown in communication could be addressed in the final re- 
port of recommendations. 

Dr. Ronald Rosen, School of Medicine, University of Nevada, Reno commenced tes- 
timony. Two handouts, a pamphlet entitled “Epidemiology of Childhood Leukemia” 
and a one-page summary of comments ( Exhibit F), were distributed. Dr. Rosen re- 
viewed the remarkable progress made during the last 50 years in the diagnosis and 
treatment of leukemia, with an estimated 85 percent survival rate. Children had ac- 
counted for only 1 to 2 percent of all cancers, with Acute Lymphocytic Leukemia 
(ALL) the most common malignancy. The projected ALL rate was described as 3 per 
100,000. At the point of diagnosis, ALL peaked at 2 to 5 years of age. Gender and 
race had been discovered as significant, with a male dominance of ALL and a preva- 
lence in affluent white children. 

Dr. Rosen explained the differences between the various forms of leukemia. The 
childhood ALL had been classified as a heterogeneous group of diseases, with vary- 
ing immuno-phenotypes. He further emphasized the point that 80 percent of all ALL 
revealed a genetic link. These actual genetic abnormalities within the cells had the 
promise of enabling scientists to understand how the genetic and environmental fac- 
tors linked together. 

The trend, as described by Dr. Rosen, was one of increasing rates. Trends also 
included striking differences in the international statistics of cancer in children. 
Possible explanations were offered by Dr. Rosen and included access to higher qual- 
ity medical care, a finer ability to diagnose cancer, and better cancer reporting sys- 
tems. 

Dr. Rosen summarized the risk to develop cancer as a complex interplay of inher- 
ited predisposition, exogenous exposure to agents with leukomogenic potential, and 
chance events. Despite impressive advancements in the treatment of ALL, cause 
had evaded science and, when discovered, was predicted to be complex. Dr. Rosen 
elaborated by stating that ALL was a genetic disease, but rarely inherited as a ge- 
netic syndrome. Of interest was the leukemia rate for children with genetically- 
based Down’s Syndrome, where the rate was 20 to 30 times greater than the general 
population. 

Dr. Rosen restated that little was known about epidemiology and etiologic pat- 
terns in childhood cancers compared to adults. A strong causal relationship had 
been established with prenatal radiation exposure, albeit connected to a small per- 
centage of ALL cases. Through the decades, documentation from atomic bomb 
events had been thorough and included occupational exposure of workers and their 
subsequent deaths from cancer. The data for ionizing radiation, overall, had been 
conflicting. High dose exposure had been correlated to the high incidence of leu- 
kemia among survivors of atomic blasts, while age was strongly correlated to the 
type of leukemia. 

Non-ionizing radiation research had been extensive but inconclusive. Finding a 
control, non-exposed population would be almost impossible. EMF (electromagnetic 
fields) research had been largely inconclusive and remained controversial. Research 
on chemical exposures to herbicides and pesticides had been associated with certain 
forms of leukemia. 

Dr. Rosen described the unique population of interest, specifically young children 
between the ages of two to five in developed countries. Epidemiological evidence 
supported the view that childhood ALL occurred in this age group due to a rare ab- 
normal response brought on by unusual timing in combination with individual ge- 
netic susceptibility to a common infection. 

This indirect evidence had been judged to be very compelling. The etiologic role 
in this infection was described in the context of population mixing. On the subject 
of population mixing and herd immunity (e.g., polio virus), Dr. Rosen described an 
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increased risk of infection after population mixing and movement. Leukemia clus- 
ters occurred when herd immunity was deregulated by population mixing. 

In summary, Dr. Rosen highlighted that in the unique population with ALL it was 
a delayed first exposure that had been considered to contribute to pathogenesis of 
several diseases associated with socio-economic affluence. Decreased breast-feeding 
practices in affluent populations had been suggested as a factor and would need 
analysis in the Fallon group. An abnormal immunologic response was emphasized 
as a probable factor in the development of childhood leukemia. 

Dr. Rosen highlighted the distinction between descriptive and analytical statistics 
that resulted from epidemiological studies of leukemia. Interpretation of data had 
been challenging, with conflicting results between studies. A lack of prevalence of 
pediatric malignancies plus confounding circumstances contributed to the chance of 
bias in studies. 

In closing, Dr. Rosen reiterated that the Fallon cases had great significance and 
could contribute to the eventual link of environmental-genetic interactions to the 
pathogenesis of the various types and subtypes of childhood leukemia. Prevention 
would follow as a realistic goal. 

Chairman de Braga expressed her appreciation to Dr. Rosen. She inquired as to 
whether the recommendations to which he alluded were in the handouts. Dr. Rosen 
clarified that recommendations were not included, however he would be happy to 
contribute input. 

Dr. Carolyn Hastings, Pediatric Hematologist and Oncologist at the Children’s 
Hospital in Oakland, commenced testimony. Dr. Hastings had practiced medicine for 
more than 10 years in northern Nevada and had firsthand experience with the 
Fallon cluster. It was noted that, because of the relative rareness of childhood leu- 
kemia (i.e., 3,000 cases per year), pediatric oncologists across the Nation networked 
for purposes of sharing knowledge and experience. 

The pooling of knowledge allowed for expansion of research and hypothesis gen- 
eration. Genetic mutation had been determined to be a significant piece of the puz- 
zle. One mutation that had developed in-utero was thought to be complicated by a 
second mutation in early childhood, probably due to some environmental exposure 
(e.g., infection). Establishment of the type and subtype of leukemia was described 
by Dr. Hastings as essential to scientific comparisons. 

Demographics were highlighted as the second essential component of the re- 
search. Correlations with age, race, and gender had been established. Children 
under the age of 5 years and Hispanic children had been cited as having a higher 
incidence. 

Assemblywoman Gibbons requested clarification of the role of socio-economic fac- 
tors and the possibility of the development of another type of cancer. Dr. Hastings 
explained that it was impossible to determine with certainty when the leukemia de- 
veloped in a child. 

In response to Assemblyman Carpenter’s question regarding the existence of a di- 
agnostic blood test, Dr. Hastings explained that there was no screening test avail- 
able to predict the disease. The complete blood count (CBC) was described as the 
most common screening tool. There would be no predictive quality to the test, only 
diagnostic value. A bone marrow test, described as highly invasive, would alert the 
physician in advance of active symptoms. Acknowledged as the most conclusive of 
all laboratory tests, Dr. Hastings added that bone marrow testing would be done 
only after reasonable suspicion. 

Chairman de Braga requested a comparison between suspected environmental 
causes of lymphoma and leukemia. Dr. Hastings confirmed the similarity. She 
elaborated on the two major hypotheses, genetics and environmental exposures. 
Chairman de Braga expressed her gratitude to Dr. Hastings and requested any rec- 
ommendations. 

Following a break, Chairman de Braga called the meeting to order and stated 
that, because a quorum was not present, the hearings would continue as a sub- 
committee. An introduction of Dr. Vera Byers and Dr. A1 Levin was made. An out- 
line of their presentation ( Exhibit G) was distributed. 

Dr. Vera Byers, a physician with a specialty in clinical immunology, commenced 
testimony and described with her experiences with the Woburn, Massachusetts can- 
cer cluster case. Woburn was judged to be the prototype for cluster investigation. 
Dr. A1 Levin, a physician and scientist, interjected with his description of the role 
he played in the Woburn case. 

Dr. Levin stated with certainty that he believed the Fallon case would be a very 
easy case. There had been signature genetic lesions evident in these diseases that 
could be connected to etiologic agents. Examination of the siblings, parents and 
neighbors promised to be revealing of any common environmental exposure. Dr. 
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Levin expressed confidence at discovering the disease process, the causal agent, and 
perhaps the pathway. 

Dr. Byers resumed testimony with an overview of the Woburn cancer cluster. 
Woburn, a town with a significant industrial presence, saw the development of 12 
cases between the years 1969 to 1979. The cause was determined to be well water 
contamination by tricholoethylene (TCE) and percholoroethylene (PCE). 

One of the outstanding features of the Woburn cluster was that the community 
itself identified the increased number of cases (as did Fallon) as well as the sus- 
pected source of contamination. The close proximity of the affected homes was sig- 
nificant. Since 70 percent of all cancers had been known to have a carcinogenic 
cause (as opposed to genetic), water, soil and air sources were tested for chemicals. 

Dr. Byers highlighted the value of testing family members and neighbors to un- 
cover similar abnormalities. In Woburn, immune abnormalities were evident and 
correlated strongly with TCE contamination. Sources of domestic exposure were 
scrutinized because it was known that, increasingly, industrial chemicals were in- 
vading households in alarming amounts. The significance was described as being di- 
rectly related to continuous low dose exposures within the contained atmosphere in 
a home. 

Dr. Byers reiterated the need to empower the community of Fallon. Historically, 
it had been the community (e.g., Woburn) that not only uncovered the cluster but 
the source of the environmental contamination. The prolonged investigation over al- 
most two decades was attributed to the failure of the scientific and medical commu- 
nities’ to believe the residents of Woburn. 

Assemblyman Carpenter requested clarification of the map displaying the location 
of cases in Woburn. Not all of the dots were included in the Woburn cluster, high- 
lighting the difficulty of cluster identification. In terms of the genetic link, a pre- 
natal exposure compounded by a secondary environmental insult had been tbe lead- 
ing theory. 

Dr. Levin interjected with an explanation of the role of genetics in the develop- 
ment of all diseases. Disease was described as a function of the individual as he 
responded to an etiologic agent. 

Chairman de Braga asked if the findings in Woburn had been conclusive. Dr. 
Byers replied that the findings were highly conclusive and included the confirmation 
of autoimmune abnormalities among family members of the leukemia victims. In re- 
sponse to a question regarding the 20-year timeframe, Dr. Byers clarified that once 
the active investigation was instigated and publicized, the answers were apparent 
within 3 years. Woburn demonstrated conclusively that it was in-utero exposure and 
that when the suspect water wells were closed, new cases ceased within 10 years 
(i.e., latency period). 

Chairman de Braga acknowledged the contribution of Dr. Byers and Dr. Levin 
and requested submission of their recommendations for future action. 

Assemblywoman Gibbons summarized the factors that were known to be cor- 
related with leukemia, for example a virus. She also requested clarification on the 
socio-economic status of the families in Woburn and the role that Dr. Byers and Dr. 
Levin would play in the Fallon investigation. Had they been invited to participate? 
Both responded “no” to the question of invitation. 

Dr. Byers expanded her explanation of viral etiology by stating that interaction 
with a chemical carcinogen was required to trigger the cancer. In terms of socio- 
economic class, Dr. Levin stated that all of the Woburn families had great similarity 
as well as stability (i.e., long term residence in the area). 

In response to Assemblyman Carpenter’s question about the known causes of up 
to 70 percent of cancers, Dr. Byers stated that triggers such as smoking and 
tricholorethylene exposure had been well established and documented. Assembly- 
man Carpenter observed that there appeared to be more cases of cancer, despite the 
recent medical discoveries. Dr. Byers shared her theory on the movement of indus- 
trial chemicals into households and the significant increase in exposure. Dr. Levin 
added his observation that pancreatic and brain cancers, once rare, had become 
much more common today. Breast cancer appeared to be epidemic. 

Assemblyman Carpenter probed for a theory on the increase in cancers. Dr. Levin 
explained that brain cancer had been tied conclusively to maternal cigarette smok- 
ing and exposure to certain pesticides. 

Assemblywoman McClain requested a comparison between Fallon and Woburn, 
specifically the compact number of years in the Fallon cluster. Dr. Levin stated em- 
phatically that the circumstances in Fallon suggested an ideal case and great oppor- 
tunity to learn. Chairman de Braga expressed her hope of the continued involve- 
ment of Dr. Byers and Dr. Levin. 

Testimony resumed with A1 Biaggi, Administrator of the Division of Environ- 
mental Protection. A report entitled “Environmental Conditions Summary of the 
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Fallon, Nevada Area” ( Exhibit H ) was distributed to the committees. Mr. Biaggi in- 
troduced his staff and then presented an overview of the agency’s principal activi- 
ties. 

Water quality issues received highest priority with Nevada Environmental Protec- 
tion. Issuance of permits, followed by quarterly compliance reports were, reported 
to be the key elements of their water monitoring programs. Periodic inspections had 
been conducted by the agency to further ensure compliance with regulations. Mr. 
Biaggi referred the committees to the handout, which contained summary tables of 
caseload data. 

In terms of Fallon, Mr. Biaggi described the area as not being a heavily industri- 
alized area. Fallon had a total of 64 permits, with 14 connected to industrial storm 
water and 19 assigned on a temporary basis for cleanup of site contaminations. 
Waste management covered solid waste (i.e., landfills), waste generation of haz- 
ardous waste, and the oversight of facilities using highly hazardous materials. Mr. 
Biaggi added that there were four facilities in Fallon designated as hazardous waste 
facilities, one being a chrome-plating operation and the remaining three being geo- 
thermal power plant operations. In regard to solid waste management, there had 
been a steady decrease in the number of landfills, with only one remaining in the 
Churchill area. 

Mr. Biaggi outlined the air quality programs which operated in concert with the 
permitting processes described above. For Fallon, only two companies at three facili- 
ties had been subjected to reporting under the EPA TRI — Toxic Release Regulations. 
Statistics for the two companies had been unremarkable. 

Strong inspection and enforcement programs ensured compliance with regula- 
tions. In Fallon, there were permits issued for six geothermal plaints, six mineral 
processing facilities, eight sand and gravel operations, two industrial permits, four 
surface area disturbance permits, and two NAS permits (e.g., boilers and power gen- 
erators). 

Data for spills and accidents revealed 86 sites in the Fallon area, with 76 cases 
involving petroleum products. Ten cases were reported to be still active. 

Mr. Biaggi introduced Paul Liebendorfer, Chief of the Bureau of Federal Facili- 
ties, who presented an overview of the Fallon Naval Air Station activity. Mr. 
Liebendorfer stated that 26 sites were known at the base and under current scru- 
tiny. Principal contaminants included fuel oil, paints, solvents, and industrial refuse 
materials. The upper aquifer had been contaminated to a depth of 20 feet, however 
no contaminant had migrated off the base. General ground water flow was known 
to be to the southwest direction and away from the Fallon area. 

Chairman de Braga requested clarification on the testing of soil and air in addi- 
tion to water testing. Mr. Leibendorfer explained that all of the contamination had 
been determined as subsurface, therefore no air tests were warranted. Chairman de 
Braga questioned the follow-up procedures for fuel dumping. Mr. Biaggi interjected 
to explain that fuel dumping in the air was considered a distinct activity and not 
related to their responsibility to address soil and ground water contamination. 

In reply to Chairman de Braga’s question about well contamination with JP8 jet 
fuel, Mr. Biaggi acknowledged a problem with groundwater contamination at the 
site with JP8. 

Assemblywoman Gibbons asked for clarification on the scope of the authority and 
the ability of the State Environmental Protection Division to govern environmental 
events at the Fallon NAS. Mr. Biaggi characterized the relationship as a cooperative 
agreement with the Federal Government. 

In response to Assemblyman Carpenter’s question regarding detection of jet fuel 
in well water, Mr. Biaggi stated that there bad been no indication of hydrocarbon 
contamination. Assemblyman Carpenter next asked Mr. Biaggi if other tests had 
been conducted which might provide insight to cancer. Mr. Biaggi reiterated that 
municipal wells were tested frequently and that hydrocarbons had not been de- 
tected. 

Chairman de Braga stated that it would be helpful to get a list of recommenda- 
tions which included what could go wrong. Mr. Biaggi explained that there had to 
be an exposure pathway and that the mere presence of a chemical contaminant 
would not be enough to cause harm. Water would be suspected as a likely pathway, 
however there had been no proof to date. 

In response to a question about agricultural activities by Assemblyman Carpenter, 
Mr. Biaggi acknowledged the testing of water for agricultural contaminants. He re- 
ferred the committees to the Nevada Department of Agriculture. 

Mr. Biaggi reintroduced Mr. Liebendorfer and the topic of the Shoal Project, an 
underground nuclear detonation near Fallon in 1963. Through the years, testing 
and remedial efforts were implemented, and Mr. Liebendorfer described the site as 
contained today. Ground water wells had been monitored through the years, with 
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one well revealing traces of a radionucleide. Any movement of ground water would 
be away from the Fallon area. 

In response to Chairman de Braga, Mr. Liebendorfer clarified that the wells had 
been tested within the last 6 months. The Department of Energy had hired the 
Desert Research Institute to conduct a full-scale study of the groundwater move- 
ment at the site of Project Shoal. 

Mr. Biaggi concluded his presentation with mention of Nevada’s only superfund 
site, the Carson River. With known high levels of mercury, the Carson River had 
long flowed through the Fallon area, however, links between mercury and cancer 
had not been established. 

Assemblywoman Gibbons requested clarification of the flow of groundwater to the 
east. Mr. Biaggi reiterated that the flow and any potential contaminants from the 
navy base would be away from the Fallon community. Mr. Biaggi expressed his ap- 
preciation for the opportunity to participate and assist in the investigation. 

Chairman de Braga introduced Dr. Bruce Macler, Regional Toxicologist, EPA, San 
Francisco. Dr. Macler shared a handout of his presentation ( Exhibit 1 ). Dr. Macler 
stated that the focus of his testimony was arsenic and its possible relation to the 
Fallon cluster. Exposure routes to arsenic were described as varied. Dr. Macler em- 
phatically labeled arsenic a poison, regardless of ingestion route. Arsenic had been 
conclusively linked to lung, bladder, skin, liver, kidney, and prostate cancers, as 
well as diabetes and neurological complications. Like other cancers, leukemia oc- 
curred when damaged genes caused cells to reproduce uncontrollably. 

Dr. Macler elaborated on the quantification of disease rates and associated arsenic 
levels. Extrapolation downward from certainty to uncertainty was voiced as a con- 
cern. Some cancer risks had been quantified with confidence; however, information 
was not abundant on the association with childhood leukemia. International studies 
(e.g., Bangladesh) did not reveal an increase in childhood leukemia cases. The mech- 
anism of arsenic damage appeared to be related to the repair mechanisms of chro- 
mosomes. Acute Lymphocytic Leukemia (ALL) had been linked to genetic damage 
in earlier testimony. Dr. Macler speculated that arsenic did not initiate the leu- 
kemia but rather established a toxic background so that the actual causal agent 
could trigger the leukemia. Whatever agent triggered the leukemia was amplified 
by this toxic background, asserted Dr. Macler. 

The question persisted in scientific circles about why Fallon had not witnessed in- 
creases in other cancers. Over a lifetime, with an estimated 10,000 residents in 
Fallon, 100 people would be expected to get cancers of all types from exposure to 
arsenic. 

Detoxification of arsenic was described as a methylation process in the human 
body and was said to offer some protection to the human. Thinking had changed 
drastically in recent years, and the distinction between safe and unsafe forms of ar- 
senic was obliterated. In moving from the known to the unknown in calculating risk, 
regulations interfered with risk assessment. Dr. Macler emphasized that toxicology 
and epidemiology and risk assessment were described as different processes, but 
interrelated fields. Risk assessment was depicted as a process that had been driven 
by regulatory needs. 

Dr. Macler emphasized that there was no known threshold for arsenic and cor- 
responding adverse effects. It had the status of a nonthreshold carcinogen. In sum- 
mary, Dr. Macler stated that arsenic posed health risks and regulatory challenges, 
however the risks could not be used to link arsenic to the childhood leukemia cases. 
He further stated that arsenic had the potential of being a contributing factor. 

Chairman de Braga asked if 10 parts per billion was an unrealistic level or exces- 
sively low. Dr. Macler replied that he did not agree, and added that 10 was feasible 
and a good place to be. Costs were predicted to go down for methods to treat arsenic 
in drinking water. 

Assemblyman Carpenter referred back to an earlier comment made by Dr. Macler 
and requested that he elaborate on any issues that caused him concern during the 
day’s testimony. Dr. Macler explained that the nature of childhood leukemia and the 
associated chromosomal damage caused him concern. The immunological steps em- 
ployed by the body to clean up damaged genes and systems needed more research 
to fully understand the relationships, especially in relation to arsenic health effects. 

Assemblywoman Gibbons asked for clarification about the data that indicated that 
methlylated arsenic compounds were as toxic as inorganic arsenic. Dr. Macler ex- 
plained that the source of the data would be found in the Federal register, in the 
literature, and on their Web site. Dr. Macler reiterated that because arsenic had 
long been present in Fallon, it was likely to be a background amplifier rather than 
the primary cause of the ALL. 

In response to Assemblywoman Gibbons question regarding the role of individual 
genetics and impaired immunity, Dr. Macler agreed that there was a possibility of 
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that association. He did not, however, agree that it could be a fluke. He cautioned 
the committee members to remember that everyone had been exposed to arsenic in 
Fallon water, but not everyone got sick. Everyone could have been exposed to some- 
thing else in Fallon that might have initiated childhood leukemia. Testimony did 
not indicate compact exposure among these 11 children in Fallon. Variability in sus- 
ceptibility had to be factored into the investigation. 

Assemblywoman Koivisto requested clarification about the calculation of risk, for 
adults or for children or for both. Dr. Macler stated that the risks were calculated 
for adults and therefore biased. Risks were seldom quantified for childhood cancer. 

Chairman de Braga expressed her appreciation for the testimony. The meeting 
was adjourned at 5:19 p.m. 

Respectfully submitted, 


June Rigsby, 
Committee Secretary. 


February 13, 2001 

The Committee on Natural Resources, Agriculture, and Mining was called to order 
at 1:18 p.m., on Tuesday, February 13, 2001. Chairman Marcia de Braga presided 
in room 1214 of the Legislative Building, Carson City, Nevada. As there was no 
quorum present, Chairwoman de Braga convened the meeting as a sub-committee 
of Natural Resources, Agriculture and Mining, and Health and Human Services. Ex- 
hibit A is the Agenda. Exhibit B is the Guest List. All exhibits are available and 
on file at the Research Library of the Legislative Counsel Bureau. 

Committee Members Present. — Mrs. Marcia de Braga, Chairman; Mr. Tom Collins, 
Vice Chairman; Mr. Douglas Bache; Mr. David Brown; Mr. John Carpenter; Mr. 
Jerry Claborn; Mr. David Humke; Mr. Harry Mortenson; Mr. Roy Neighbors. 

Committee Members Absent. — Mr. John J. Lee; Mr. John Marvel; Ms. Genie 
Ohrenschall. 

Guest Legislators Present. — Assemblywoman Sharon Angle, Assembly District 29; 
Assemblywoman Dawn Gibbons, Assembly District 25; Assemblywoman Ellen 
Koivisto, Assembly District 14; Assemblywoman Sheila Leslie, Assembly District 27; 
Assemblywoman Kathy McClain, Assembly District 15; Assemblywoman Bonnie 
Parnell, Assembly District 40; Assemblywoman Debbie Smith, Assembly District 30. 

Staff Members Present. — Linda Eissmann, Committee Policy Analyst; June 
Rigsby, Committee Secretary. 

Others Present. — Captain D.A. “Roy” Rogers, Commanding Officer, Naval Air Sta- 
tion Fallon; Charles Moses, Environmental Scientist, Nevada Department of Agri- 
culture; Mike Wargo, District Manager, Churchill County Mosquito and Weed 
Abatement District; Ken Tedford, Mayor, City of Fallon; Mike Mackedon, City Attor- 
ney, Fallon; Dr. Donald D. Runnells, Senior Technical Adviser, Shepherd Miller, 
Inc.; H. Robert Meyer, Senior Scientist, Shepherd Miller, Inc.; Bjorn P. Selinder, 
County Manager, Churchill County; Norman Frey, Commissioner, Churchill County; 
Gwen Washburn, County Commissioner; Dr. Bonnie Eberhardt Bob, representing 
the Western Shoshone Nation; Leuren Moret, representing Scientists for Indigenous 
People; Keith Weaver, a long-term resident of Fallon. 

This meeting continued the hearings from February 12, 2001, and was the second 
part in a three-part series. Chairwoman de Braga requested that committee mem- 
bers and agency representatives write down recommendations to be included in the 
final report to the Congressional committee hearings to be held at a future date. 
A work session was planned for February 21 during which no testimony would be 
taken unless an expert was available, but final recommendations for any legislation 
would be made. 

Captain David Rogers, Commanding Officer of Naval Air Station (NAS), Fallon, 
Nevada, opened the hearing by reading a statement ( Exhibit C) that gave an over- 
view of the history and operations of the base since 1942, and issues which per- 
tained to the investigation of the leukemia cluster. 

Chairwoman de Braga asked Captain Rogers to explain a little about the pipeline 
that brought fuel to the base, the route it took, who owned it and who was respon- 
sible for monitoring it. 

Captain Rogers explained that the pipeline was owned and monitored by Kinder 
Morgan Co. of Sparks, Nevada; specifically, it was tank 16. A 6-inch pipe ran 70 
miles along 1-80, then through Churchill County to the base. NAS assumed respon- 
sibility for the fuel when it was on the base. Captain Rogers stated that Kinder 
Morgan had an extensive monitoring program for leakage in the pipeline, which in- 
cluded pressure differential testing in the pipe and testing of the soils around the 



83 


pipe. Kinder Morgan had not found any significant problems. Additionally, air and 
water sampling done on the base had not indicated any leakage problems. 

Assemblywoman McClain asked if any planes came back to Fallon from “Desert 
Storm” and if there had been any way contaminants could have come back with 
them. She wondered if the cause of the leukemia problems could be airborne and 
asked if any investigations had been done to see if that was a possibility. 

Captain Rogers replied the airplanes that participated in “Desert Storm” and 
“Desert Shield” action were not based at Fallon. There was probably a IV 2 - to 2- 
year time lag before any of those aircraft came to Fallon for training. The Navy had 
not investigated the possibility of contamination and submitted that it probably was 
not warranted. 

Assemblywoman Smith inquired if the Navy was doing any follow-up with fami- 
lies that had been in Fallon during this time period to ascertain if they were in- 
cluded in this study. 

According to Captain Rogers, the Navy medical community was investigating 
whether any families which were no longer based at NAS Fallon had cases of acute 
lymphocytic leukemia (ALL) occur since their departure. This investigation would 
be completed by the beginning of March. To date, the study was about 60 percent 
completed and none had been found. 

Assemblywoman Smith asked if the fuel-handling procedures included the dump- 
ing of jet fuel, or if there had been a particular precautionary measure that was 
covered in the fuel handling. 

In response, Captain Rogers declared, generally fuel handling had many aspects: 
refueling of aircraft, clean-up of fuel spills which happened either as the airplanes 
were refueling or if the fuel inadvertently was jettisoned overboard on the ground, 
and in-the-air fuel dumping above 6000 feet of ground level. 

There was an extensive spill containment program; the amount that was spilled 
was handled in various ways based on the size of the spill. If on concrete, it was 
cleaned with absorbent materials that were disposed of in accordance with haz- 
ardous materials instructions. If the spill was on soil, the soil was excavated and 
burned. The total number of spills was insignificant in terms of the amount. Cap- 
tain Rogers offered to provide those figures if they were requested. 

Captain Rogers continued, the only reason to jettison fuel over land would be dur- 
ing an emergency when the plane must be reduced to landing weight in order to 
land. The total number of times this had occurred was perhaps 3 times in the past 
16 years. In all three cases, the fuel was jettisoned out to lhe east of the base. As 
evidenced in the monitoring, the contaminants moved 10 the east out of the base 
area. 

Chairwoman de Braga stated that as she read the articles in the newspaper, she 
noted a comment that “they regularly see dumping” and asked what might have 
been seen. 

Captain Rogers submitted that probably these were contrails, an action between 
the exhaust product from the airplane and the water vapor in the air which created 
a cloud that could appear like fuel. He acknowledged the exhaust from the aircraft 
smelled like fuel. 

Chairwoman de Braga asked if something had changed in recent years regarding 
the dumping at 6,000 feet rather than the 6,000 meters minimum standard of the 
Federal Government. 

Captain Rogers replied-that the Department of Defense (DOD) regulation is 6,000 
feet above ground, unless it was a true emergency. 

Chairwoman de Braga, to clarify, stated perhaps it was not a requirement but 
that above 6,000 meters was estimated to be the proper range above which fuel dis- 
sipated or evaporated before it hit the ground. 

Captain Rogers agreed but continued that there had been further study. Six thou- 
sand feet was the DOD standard until the introduction of JP8 jet fuel. JP8 did not 
disseminate as well as the JP4 and JP5 that were previously used by the Navy. The 
Navy and the Air Force were investigating a higher dump altitude. He affirmed that 
any fuel that did not dissipate in the air would do so on the ground within 18 to 
20 hours. 

Assemblywoman Gibbons asked, as 1,800 people lived on base and 6,400 per- 
sonnel resided off the base, were the two military children diagnosed with ALL liv- 
ing on or off the base? And, was there data to compare a base similar to Fallon, 
and were there any acute lymphocytic leukemia cases on those bases? 

Captain Rogers answered the first question by stating he was unaware of where 
the children lived. Regardless, the water came from the same aquifer. As for the 
second question, the Navy had done no comparison of ALL rates in Fallon and other 
military areas. The military medical community was “all over this one” and if there 
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had been another area with this same rate, that would show up in the investiga- 
tions. 

Assemblywoman Gibbons asked how many of the 8,200 are children. Captain Rog- 
ers offered to get the exact number, but estimated it was around a thousand. 

Assemblyman Neighbors said that he had seen much of the aluminum foil chaff 
that was dropped out of the aircraft in the desert and asked if everyone was com- 
fortable that it was not a problem. 

Captain Rogers defended that chaff was expended on the range considerably east 
of the town and any chaff migration would tend to drift further east with the pre- 
vailing wind. He explained that a select panel of research scientists from eight uni- 
versities studied the harmful effects of chaff and concluded that there were none 
Chaff was a litter issue, not a health issue. The total amount expended at Fallon 
equated to one quarter of one ounce per acre per year. This was an amount that 
the Navy was willing to use in the name of combat training. Captain Rogers further 
affirmed that the combat training done with chaff was essential because it was an 
end game maneuver that could save a pilot’s life if a missile was shot at him. With- 
out that three-dimensional training, people would die in combat. 

Assemblywoman Parnell assumed that NAS Fallon had material safety data 
sheets (MSDS) for toxic wastes and chemicals that they used, and asked if the 
Health Division had seen them. 

Captain Rogers acknowledged the base had that information but was unaware if 
the Health Division had looked at it. 

Ms. Parnell requested to know that the Health Division did have that information 
in their possession. Ms. Parnell pointed out that in her packet of information she 
had a 1999 article from the Las Vegas Sun regarding the citation of the U.S. Navy 
by the U.S. EPA for noncompliance and violations of hazardous chemicals that were 
noted 2 years prior to 1999. She requested to know the current status of compliance. 

Captain Rogers claimed the article, as it appeared in the paper, was “not exactly 
factual.” He believed that Mr. Liebendorfer of the State Division of Environmental 
Protection was aware of the situation and testified on February 12 that the base 
was in compliance, and what was reported on was a difference of opinion between 
the State and the base regarding the interpretation of the regulation. That had been 
resolved. 

Assemblywoman Leslie questioned whether the live or spent ordinance on bomb- 
ing ranges Bravo 20 and Bravo 16 was swept up and discarded, and did this debris 
have any possible connection to the problem? This range scrap was extensive on the 
four ranges, Captain Rogers admitted. There were times during the year when it 
was swept into large piles until portions were removed. Scientists determined that 
contamination from range scrap piled onsite in these dry alkaline lakebeds was not 
an issue. Any migration of contaminants would tend to move eastwards. 

Ms. Leslie asked if this was checked once or regularly every year. According to 
Captain Rogers, the DOD Inspector General prepared a report about this and reg- 
ular testing of the environment was conducted. 

Ms. Leslie’s second question regarded the reaction of the families of the military. 
She wished to know if they had asked the Navy for help which had not been touched 
on in this hearing. The Captain replied this was an emotional issue. The base had 
held town meetings. He affirmed that the Navy did not feel that Fallon was an un- 
safe place to live nor that this situation warranted moving families out of the area. 

Ms. Leslie asked if the community accepted this or were some asking for transfers 
out of the area. Captain Rogers believed that the majority accepted this. Just a cou- 
ple of people asked informally if they could transfer but the Navy would not enter- 
tain that until they had been convinced there was a problem. The San Diego-based 
Navy Environmental Health Command was intimately involved with the investiga- 
tion and were as concerned as the local civilian community. The Navy was doing 
everything possible to determine a solution. He continued that if the DOD felt there 
was an immediate threat, “they would pull out.” 

Assemblywoman Gibbons questioned whether he knew of any commonality be- 
tween the two cases with military children and the other nine cases in the civilian 
community. The only answer Captain Rogers said he could offer was there was 
nothing that was a common trait. The lifestyles and activities were varied. 

Assemblywoman de Braga returned to the pipeline issue asking if the Navy could 
detect small leakages on the base. Captain Rogers guessed that would depend on 
the definition of “small” leakages. 

Ms. de Braga restated her question to inquire if the pipeline could be leaking in 
such small amounts that it would not be detected anywhere along its route. Captain 
Rogers acknowledged that a minute amount of fuel would be detected in any water 
source. If fuel leaked from the pipeline, he said, the “very aggressive” water testing 
program would detect it. Ground testing was also done. The results of the testing 
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were reported to him and to State and Federal agencies that oversaw the base water 
quality program. He further explained that Kinder Morgan Co. was obligated to in- 
form NAS Fallon if a problem was detected on the pipeline anywhere off base. The 
base received the results of their testing but Captain Rogers did not “know specifi- 
cally if there’s a requirement for them to do that or not.” He would get that informa- 
tion for Chairwoman de Braga. 

Ms. de Braga stated that she wanted to be certain that enough precautions were 
in place. She did not feel that there was “a lot” of ground testing being done, but 
there was quite a bit of water testing. She questioned again what the Navy was 
proactively doing differently to help in this effort; e.g., studies, tests, or other pos- 
sible environmental causes. 

Captain Rogers told the committee that the Navy was more sensitive to the envi- 
ronmental issues on base. NAS Fallon, he said, had much pride in the environ- 
mental programs he outlined previously ( Exhibit C). He felt the Navy had a good 
relationship with the State and Federal agencies which monitored the activities. 
Captain Rogers revealed that he had a task force on base that assisted with the 
investigation. 

Ms. de Braga asked if the State had the authority to test on base. The DOD and 
the Navy would give permission if necessary, Captain Rogers replied. Assembly- 
woman Koivisto asked Captain Rogers about the by-products in contrails that people 
were breathing. He responded that the exhaust of a jet airplane was similar to that 
of a motor vehicle. Contrails were essentially water vapor, not a hazardous sub- 
stance. 

Ms. Koivisto stated that since automobile emissions were controlled because of 
health effects on the population, she found it difficult to believe that a jet airplane 
did not have as much exhaust as automobiles. Captain Rogers replied that it had 
a similar composition and offered to get that information for her. He continued that 
obviously there is a larger amount than a car but State and Federal regulations con- 
trolled their air permits. 

The next speaker, Charles Moses, an Environmental Scientist of the Nevada 
Department of Agriculture (NDOA), stated that goals of the Environmental Compli- 
ance Section (ECS) were to protect health and the human environment from the ad- 
verse effects of pesticides and to assure that pesticides remained available as valu- 
able tools in an integrated approach to pest management. 

He stated that pesticides were used and regulated in a number of applications, 
not just associated with agriculture: in ornamental lawns and turf, golf fairways, 
household and domestic dwellings, fur- and wool-bearing animals, even pets, wood 
protection, swimming pools and hot tubs, airport landing fields, tennis courts, high- 
way right-of-way, mosquito abatement districts, and many more. 

The challenge of regulating pesticides existed, he said, basically because of the 
dual nature of the products. That is, they were a tremendous benefit for the produc- 
tion of agricultural products and for the protection of human health, but when they 
were used inappropriately or inconsistently with label directions, they had adverse 
affects. 

Mr. Moses indicated that the State of Nevada had a cooperative agreement with 
the U.S. Environmental Protection Agency (EPA), that the State received funding 
and oversight from the agency to regulate pesticide use, manufacturing, sale, dis- 
tribution and application. 

Mr. Moses continued by giving an overview of the regulatory program that en- 
forced the EPA provisions in the state. This defined a pesticide as any substance 
that made a claim of preventing, destroying or repelling a pest or a substance or 
mixture of substances used for plant regulators, defoliants and desiccants. 

Since the creation of the EPA in 1972, it has been required that all pesticides 
must be registered. The law was revised in 1996 to eliminate the benefit factors on 
food crops and in areas where children would be exposed. All pesticides, new and 
existing, were required to conform to the standards. 

Based on the data submitted for pesticide registration, the EPA developed a label 
that addressed the hazards of using the products. Mr. Moses emphasized that what 
set a pesticide label apart from other hazardous chemical labels was that this label 
was the law. An applicator must use this product in accordance with all information 
that was printed on the label. A signal word “CAUTION” was used on the label for 
the safest type product to give an indication of how acutely toxic the pesticide was. 
In other words, with a large dose over a small period of time, the “CAUTION” gave 
an indication of whether the victim would experience health effects. For this type 
of product, he claimed, it would take quite a bit to actually cause health effects. 
However, the signal word would not say how chronically hazardous this product 
was, used over an extended period of time. 
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Lastly, Mr. Moses continued, the EPA gave the State the responsibility of enforc- 
ing the pesticide law and the State had to show that it had similar State laws to 
regulate the sale, manufacturing and use of pesticides (Chapters 555 and 586 of the 
Nevada Revised Statutes). Commercial applicators and farmers were trained, tested 
and regulated. The NDOA required all applicators submit reports of customers, 
sites, products and quantities applied. These reports and data have been acquired 
since 1970. 

Mr. Moses said that the NDOA, as part of the agreement with the EPA, did in- 
spections on Federal property and had been to the NAS Fallon airbase to inspect 
the pest control activities. In most cases, he stated, they found that the Navy con- 
tracted with private individuals and licensed companies to do the work. According 
to Mr. Moses, the Navy asked the contractors “to go above and beyond” what NDOA 
required, and concluded that they had been cooperative with the Nevada inspectors. 

Next, Mr. Moses showed a sample of a sales report which showed who bought re- 
stricted-use products. All of this was public information and was available upon re- 
quest. 

Mr. Moses then shifted gears and explained the ground water monitoring program 
for pesticide residue. In 1988, the EPA found that pesticides existed in low levels 
in a lot of different areas and in some cases in public drinking supplies and shallow 
ground water wells. Since then, the EPA has required every State that had a coop- 
erative agreement with them to have a regulatory program designed to protect 
ground water from becoming more contaminated or becoming contaminated from the 
applications and use of pesticides. 

For a long time, Mr. Moses admitted, it was thought that pesticides could not seep 
down 150 to 200 feet to water wells. But even with proper application, he said, it 
had been found that pesticides had properties that may allow them to leach down 
into ground water. Mr. Moses showed that since the monitoring program was imple- 
mented, there had been more detections in urban areas than in rural areas in the 
ground water sampling. 

Mr. Moses distributed a fact sheet ( Exhibit D) done with the U.S. Geological Sur- 
vey (USGS) that explained the monitoring program. In most cases, the wells were 
constructed by the NDOA to look at the shallowest aquifer they could find. If pes- 
ticides were to show up in the shallow wells, there would be time to implement reg- 
ulatory measures before the pesticides leached to the deeper aquifer. 

In Churchill County last year, Mr. Moses further explained, water samples from 
about 20 wells, many of which were put in by the USGS, but some were irrigation 
wells, were examined for about 40 EPA-registered products. The NDOA did not look 
for products that the EPA canceled due to health risks because there would be no 
regulatory measures that NDOA could take to try to keep the pesticide from getting 
worse because it was no longer being used. No contamination was found in Church- 
ill County. 

In one other item, Mr. Moses showed that the USGS did some studies “in that 
area” of ground water and surface water samples and did find pesticide residues. 
The chart he used showed the levels were far below what a health advisory would 
be for these products. Many of the products leached into the ground water were a 
result of right-of-way applications. These included Atrazine, Prometon and 
Simazine. He summarized that most of the cases of leached pesticides were not from 
agricultural products but from use around homes, lawns and right-of-ways. But they 
were still quite low, far below health advisory levels. 

Lastly, Mr. Moses stated that he had information about studies that he had re- 
quested the EPA send him. He declared he would be glad to submit them to the 
committee because there had been some links to different types of uses where the 
mothers were working with the chemicals when their children developed leukemia. 

Chairwoman de Braga agreed she would very much like to see that information 
because those gaps might lead the committee somewhere in this investigation. She 
felt it helped them to know the extent to which the NDOA went to protect people 
from chemicals. But, she questioned, what could go wrong? The bottom line was that 
there was not complete regulation because you could not know if a housewife mixed 
409 and a non-recommended agent which had fine print on the bottle that nobody 
read. Maybe education would be the key to this. What she and the committee want- 
ed to know is not what was being done but rather what was missed. 

Mr. Moses agreed that one problem they had was assessing the use of pesticides 
by homeowners. There was data in some of the studies that suggested that there 
were links. 

Mrs. de Braga added that even the people who aerial crop-sprayed, who sprayed 
your house for spiders or whatever, were they taking the proper precautions? And 
what about accidents? The problems might have been entirely different from house 
to house. 
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Assemblyman Neighbors asked about the ground water level of the 20 wells that 
were tested in the Churchill County. Mr. Moses believed that the monitoring wells 
averaged about 40 feet. Drinking water and irrigation wells were much deeper. 

Mr. Neighbors stated that, as he recalled, Nevada law said you may put a well 
and a septic tank on one and a quarter acre. Correct? Mr. Moses was uncertain. 
Mr. Neighbors ask about the percolation rate and Mr. Moses replied that he did not 
know. 

Ms. de Braga suggested that this was not really his area. Mr. Neighbors said it 
would be interesting to know because there were areas of Nevada where that had 
become a problem. Too many nitrates might be in the water. Mr. Moses believed 
that the Health Division had that data and it could easily be obtained from them. 

Assemblywoman Gibbons mentioned that the members of the committee were 
given maps of the Fallon area that showed where the children with leukemia lived. 
She asked if there was a map that showed the areas where pesticides were used. 
Could the rainfall or drought years have had an effect on this? Mr. Moses answered 
that he could probably come up with a map of the agricultural areas but it would 
be tougher to do the residential usage areas. They did not know what homeowners 
were using nor how much. 

Ms. de Braga inquired about the types of complaints Mr. Moses had received 
about pesticide use. They ranged from human health and vegetation damage to pos- 
sible adverse effects to animals, Mr. Moses replied. He got from 10 to 50 of these 
serious investigations per year. At conclusion, Mr. Moses distributed a list of Avail- 
able Resources for the Leukemia Task Force ( Exhibit E). 

The next speaker was Michael J. Wargo, District Manager, Churchill County Mos- 
quito and Weed Abatement District (MWAD). He distributed a letter that outlined 
the activities of the Mosquito and Weed Abatement District ( Exhibit F). With this 
he also distributed material safety data sheets for the pesticide used by the District 
( Exhibit G). Mr. Wargo stated that he was a biologist more so than a chemist with 
a degree in entomology, the study of insects. 

Mr. Wargo briefly reviewed the information in the letter that addressed the his- 
tory of the MWAD, the chemicals they used to control mosquitoes, and the weed ac- 
tivities. To control the mosquitoes, his staff considered the site, the size of the col- 
ony, the impact on the area and the population of the natural predators at the site. 
With the mosquitoes in an early stage of development, natural agents such as a bac- 
teria or mosquito hormones were used for control. In a later stage, a light petroleum 
oil was used in the water to suffocate the pupae. If mosquitoes reached the flight 
stage, they were treated with pyrethrum, a compound made from chrysanthemums, 
or with Dibrom aerially applied over a large acreage. These latter two applications 
were not preferred because of the expense and the difficulty of application. Mr. 
Wargo added that most of the mosquito populations were not in Fallon but out in 
the rural surroundings. 

Next Mr. Wargo spoke about the weed control activities that began in 1987. The 
chemicals used were listed on page 3 of his letter (Exhibit F). In 1999 and in 2000, 
Pendulum was used as a preemergent along the county roadsides. During the sum- 
mer, Glyfos and Weedone were used. Arsenal was used to create a bare zone that 
protects a road base from emergent weeds that damaged asphalt. Roundup and 2- 
4-D were used as needed to eliminate emerging weeds. 

Mr. Wargo concluded by saying that, from 1998 to 2000, Tall Whitetop control 
along the Carson River required the use of Weedar 64 and Rodeo. Some isolated 
patches of Tall Whitetop, Russian Knapweed and African Rue were sprayed with 
Tordon. 

Chairwoman de Braga asked Mr. Wargo if there had been any substances used 
that were now considered unsafe. 

Mr. Wargo replied that he was unaware of any. All the chemicals they used, he 
said, were approved and were used extensively throughout the United States by 
State and county health departments and by other mosquito abatement districts. 

Ms. de Braga stated that in the history of the area much was done by aerial 
spraying, but if it were intended to kill insects, how could it not be harmful to hu- 
mans who breathed it? 

In reply, Mr. Wargo referred to Mr. Moses’ previous comments that the EPA re- 
quired tests to be done before the chemical was registered. The end user had no 
input into that process. 

Right, Ms. de Braga agreed, then mentioned that the committee was back to not 
knowing what people were breathing in combination with this chemical and what 
deleterious effect this might cause. She asked if Mr. Wargo was aware of any use 
of jet fuel, or something with the same components as JP8, for weed killer. She stat- 
ed she had received a report of this possibility in Churchill County. “No,” Mr. Wargo 
replied. 
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Ken Tedford, Mayor of the city of Fallon, spoke next. He began his testimony by 
stating that Fallon was a tight-knit community, taking seriously the good and the 
bad that happened there. As the investigation into the leukemia cases unfolded, 
more media attention was paid to the children. He assured the committee that his 
focus was not on the town’s image but rather to put the care and comfort of the 
children first while preserving their privacy. Mayor Tedford’s goal was to establish 
a single point of contact in the community, a place were the families could go if they 
had needs that were not met, and a place for those who wanted to give their time, 
money or talent to assist. 

To avoid fear, rumor and lack of information, the city council prepared fact sheets 
and answers to frequently asked questions (Exhibit H) and other information for 
distribution throughout the community (Exhibit I). He thanked Governor Guinn, the 
State Health Division Administrator Yvonne Sylva, State Health Officer Dr. Mary 
Guinan and State Epidemiologist Dr. Randall Todd for their efforts. He declared 
that the city would continue to assist in the ongoing investigation. 

Mayor Tedford then began to speak about the city water supply that provided 
services to approximately 2,900 connections from four city wells pumping water 
from the Basalt Aquifer. However, he clarified, not all of the affected families were 
on city water — some used private wells and some drank bottled water. He restated 
the belief that the city water supply was not the common link in these cases. 

He acknowledged that arsenic was present in the water of Lahontan Valley. Many 
of the 4000 domestic wells, contained naturally occurring arsenic, as did the water 
in the city and Navy wells. Fallon had known of this arsenic for a long time and 
had struggled to deal with it. But, there appeared to be no link between arsenic and 
leukemia, he held. 

The city contracted with Shepherd Miller Inc. (SMI), an environmental and engi- 
neering consulting firm, to conduct tests and surveys for arsenic removal from the 
water. The public water system would need to comply with the new Federal stand- 
ards of 10 parts per billion by the year 2006. 

Mike Mackedon, Fallon City Attorney, next read from a brief memorandum (Ex- 
hibit J) that stated that the city had engaged Shepherd Miller, Inc. in April, 2000, 
to provide technical consultation. Within the binder (Exhibit K) were some of the 
water reports “in history” that the city had provided to the State as part of its reg- 
ular reporting duties, under State or Federal law. Additionally, there were numer- 
ous studies and analyses conducted by the city in excess of and different from those 
required under any reporting requirement, and some in direct response to the pat- 
tern of leukemia. 

SMI had been asked to examine past data to determine the quality of the data 
to the extent possible. They were further instructed to survey the available or inno- 
vative technologies that would remove arsenic from drinking water and select a suit- 
able bent-scale test method, to perform tests, to review and analyze the results, and 
evaluate the results; to perform pilot-scale testing on the selected treatment tech- 
nology, evaluate those results, and recommend a final arsenic treatment technology. 
The bent-scale tests were completed and pilot-scale testing began on November 30, 
2000 . 

Mr. Mackedon continued that SMI’s work was expanded in July of 2000 when the 
city learned of the childhood leukemia cases and that the pattern might have sug- 
gested an environmental cause. The mayor instructed Shepherd Miller to: review 
the available literature and research to confirm or not confirm a connection between 
arsenic and childhood leukemia, to review the available literature and research to 
confirm or not confirm a connection between the intake of radon and childhood leu- 
kemia, to re-review the historical analysis of the water chemistry of the city of 
Fallon, to proceed to develop a list of agents known or suspected to cause leukemia, 
and to perform tests of agents not previously analyzed. 

Mr. Mackedon introduced SMI representatives Dr. Don Runnells, Senior Tech- 
nical Adviser, and Dr. H. Robert Meyers, Senior Scientist. 

Don Runnells spoke first, introducing the company, its history and himself, a 
water geochemist and professor at the University of Colorado. He reiterated that 
SMI was hired in April of 2000 to characterize the ground water supply and to pro- 
vide recommendations on water treatment technology to address the arsenic issue. 
From September of 2000 through late January 2001, SMI reviewed and compiled 
data from historic groundwater analyses of samples from the city of Fallon water 
wells to determine if any regulated constituents were present in concentrations 
above the Nevada drinking water standards maximum contaminant limits (MCL). 

With the exception of an elevated value of lead in 1989 and the arsenic in all sam- 
ples, the water had tested below the primary drinking water standards. In the sec- 
ondary standards, total dissolved solids in the water had exceeded the secondary 
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standard of 500 milligrams per liter. It also exceeded the standard for PH that is 
6.5 to 8.5, having been around 9. 

Based on a very recent literature review for potential leukemia causing chemicals, 
Shepherd Miller, Inc. developed a list of chemicals and analytes, some of which 
could potentially cause leukemia, for which there had been no previous testing in 
Fallon. They excluded from the list pharmaceuticals, analytes for which there were 
no analytical methods for testing, chemicals used as part of the water treatment 
system, and highly reactive chemicals that had a very short half-life and were gone 
quickly when added to water. Those remaining of possible concern included form- 
aldehyde, lead 210, and radium 224. In early February of 2001, the city of Fallon 
wells were sampled for these additional chemicals. The results had not yet come in. 

SMI also looked at the composition of fuels such as JP8 jet fuel, to determine if 
historic water analyses might contain components that could be related back to hy- 
drocarbon fuels. No historic analyses showed a presence of volatile organic chemi- 
cals or synthetic organic compounds above detection limits. These were expected to 
be found if a fuel supply was, in fact, contaminating the ground water. Dr. Runnells 
remarked that the Fallon water was “remarkably clean” with the exception of the 
arsenic. The binder (Exhibit K) summarized the findings. 

Assemblywoman Koivisto asked for clarification as to why so much emphasis was 
placed on the water supply when the children who contracted the leukemia did not 
all use the same water source. Dr. Runnells affirmed that Ms. Koivisto’s observation 
was correct. SMI was brought in originally specifically for the arsenic issue. Subse- 
quently, with the community awareness of the leukemia cluster, the mayor and the 
city council directed them to expand the scope of their work to include a review of 
what was known about the relationship between arsenic and leukemia and also to 
identify other chemicals that might be related to leukemia. Dr. Runnells avowed 
that SMI did not believe that the city water supply was the problem. 

Assemblywoman Parnell stated that it appeared that most experts agreed that 
the most direct link to childhood leukemia would be that of radiation. She asked 
if it was possible to look for a radiation link in the water supply or somewhere else. 

Dr. Runnells affirmed that SMI was looking at the water specifically for radio- 
nuclides. In the binder ( Exhibit K), Table 4 listed the radionuclides and gave the 
values they found and the MCL. Gross beta could be composed of a number of radio- 
nuclides. Therefore, SMI also analyzed for lead-210 because it contributed to gross 
beta and had a high risk factor. 

Ms. Parnell asked whether anything on Table 4 alarmed Dr. Runnells, especially 
the gross alpha of Wells 2 and 4. He deferred that answer to Dr. Meyer as that was 
his field of specialty. 

Assemblyman Mortenson asked if the lead-210 was a more energetic beta to 
which Dr. Runnells replied that it was attracted to the surface of the bone and 
therefore had a high risk factor. Mr. Mortenson also asked about the short half-life 
of radium 224 and whether there were products in the decay chain that were stable 
enough to analyze and then infer back to the quantity of radium 224. 

Dr. Runnells replied that radium 224 was a decay product of thorium that nor- 
mally was not found in the ground in a natural situation. But SMI was analyzing 
specifically for radium 224 to be certain something with a short half-life was not 
overlooked. The half-life of radium 224 is about 48 hours. 

Mr. Mortenson asked if lead-210 was not a product in the decay chain of radium 
224. Dr. Runnells believed that lead-210 came from uranium decay chain not the 
thorium decay chain. 

Assemblyman Claborn requested to know if any studies were conducted on small 
aquatic animals (frogs, fish, even birds). Dr. Runnells responded that he did not 
have that knowledge but that perhaps someone from the city or county knew. Mr. 
Claborn continued that generally when something happened [in the environment] 
it was noticed lower down in the chain of life. Dr. Runnells agreed stating he made 
an excellent point. 

Robert Meyer, a Senior Scientist (radiation biologist) with Shepherd Miller, Inc. 
testified next. He summarized the materials in the handout ( Exhibit K). In late July 
of 2000, SMI began studies on the potential causes of childhood leukemia. They ar- 
ranged for Dr. Glyn Caldwell, an epidemiologist, to participate in the health risk 
reviews. 

Mr. Meyer reiterated that SMI reached the conclusion that no obvious link existed 
between the Fallon water supply and the leukemia cases identified in the area, but 
the issue was not closed. The literature review summaries were provided in the 
binder (Exhibit K). A clear link between arsenic and leukemia was not revealed in 
the literature. As it had always been present in the water supply, arsenic did not 
seem to explain the recent appearance of childhood leukemia. One factor could be 
other sources of radiation, a known cause of leukemia. 
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There were a number of possible sources of radiation to which everyone was ex- 
posed. Levels of radiation seen in communities were low with respect to the recog- 
nized standards for radiation protection. He explained there were different types of 
radiation that could impact a human. One would be an external source of radiation, 
such as cosmic radiation, gamma rays and other radiation sources from outer space, 
and from natural deposits of radioactive materials of the sort analyzed in the F allon 
water supply. These natural deposits were also present, typically in low levels, in 
surface soils and rocks. Exposure from these sources included direct exposure and 
wind-blown exposure. 

Mr. Meyer went on to say that the “Nevada experience is unique, of course, given 
the presence of the test site and the test that was conducted much closer to the city 
of Fallon.” He had not studied the results of the test nor the weather patterns at 
the time, but he knew there were cases in which the circulation of radioactive mate- 
rials was in other directions. 

There were also other possible sources of radioactivity in the environment that 
could have influenced this situation. It was not clear, he acknowledged, how an ex- 
posure from the 1950’s or 1960’s could impact a cancer that was rapidly developing. 
It would be good idea to examine the possibility of other sources of radiation in the 
area. 

Chairwoman de Braga asked if Mr. Meyers and SMI had compared their studies 
with those done at the base vis-a-vis the water system. Mr. Meyer replied that they 
were aware of the findings on the base but had not made comparisons. 

Assemblywoman Koivisto asked if the historic levels of arsenic remained the same 
or were there spikes and, were there studies of the effects of arsenic on children 
rather than just adults? Dr. Runnells answered that the concentrations of arsenic 
have been remarkably constant. Mr. Meyer stated that he was not aware of toxi- 
cological models that might extrapolate from adult leukemogenesis to childhood 
leukemogenesis. 

Assemblyman Mortenson related to Mr. Meyer that he recalled reading that 
minor earthquakes could produce fissures. As thorium was all over Nevada, he 
queried, could a minor tremor release a pulse of radon-224 into the water. Mr. 
Meyer submitted that radon-222 and radon-220 were produced as a natural decay 
of uranium and thorium. He had read, too, that one of the ways to identify the po- 
tential for an earthquake occurrence would be to measure radon. The release of 
radon gas then was possible. The total exposure over a period of time would be a 
major factor in whether or not cancer might result. He speculated that the release 
of this gas prior to or during an earthquake might be quite brief, yet the damage 
done to a human body normally accrued over a period of time. A short low-level ex- 
posure would be unlikely to increase risk. Risk was proportional to dose. 

Mr. Mortenson apologized that he had meant to say radium-224 to which Mr. 
Meyer stated that he was unaware of particulate materials released during mod- 
erate earthquakes. 

Mr. Mortenson continued that he had read recently that with volatile organic 
compounds in drinking water, the “body burden” was via three methods: drinking 
the water, bathing with it, and through inhalation (steam of showers or cooking). 
Even though someone might have consumed bottled water, that was a fraction of 
the way the body absorbed water. 

Mayor Tedford of Fallon again testified the city began looking at the water first 
(. Exhibit L ) because it was something they had control over. The city had also begun 
looking at their landfills, utilities, airport and other lands that they own. He closed 
by saying that he hoped the committee would be vigilant in supporting the executive 
branch that had made this investigation a priority. Funds and staff were important 
to complete the mission. He thanked the committee for the opportunity to speak. 

Assemblywoman Leslie thanked the mayor for his testimony and asked him to 
briefly describe the plans for the resource center. She hoped that the Fallon Family 
Resource Center would be included. Mayor Tedford said this was to be a clearing- 
house for assistance that would allow the families to maintain some anonymity. The 
hospital would assist and the Family Resource Center was a good idea. 

Bjorn Selinder, Churchill County Manager, with Gwen Washburn, Churchill 
County Commission Chairman, and Norm Frey, Churchill County Commissioner, 
read the following statement from Commissioner Washburn ( Exhibit L ): 

The Churchill County officials are very concerned about the welfare of the 
citizens. We want to explore all possible avenues that may attribute to the 
cause of leukemia but none of us is willing to point to any one cause. We are 
leaving that to the health experts. 

Ask 10 people on the street and we’ll get 10 different opinions as to the cause 
of the cluster. I will attempt to address what the county is doing about some 
of the causes. 
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In Churchill County, the first thought is always water. We have been very 
concerned about how the reallocation of irrigation water that historically came 
into the valley is affecting the quality of the water being pumped from domestic 
wells, especially since the passage of Public Law 106-18 known as the Nego- 
tiated Settlement. 

Churchill County began cooperating with the U.S.G.S. on a ground water 
monitoring project in 1994. In 1999, the data collection network included water 
level measurements at 19 wells monthly, 39 wells quarterly, and annually at 
18 wells. Quality sampling and testing on five wells was done twice during the 
year, once during the irrigation season and once during the winter. The water 
was sampled for major ions, arsenic and nutrients. In the year 2000, four more 
wells were installed in an area slated for development where septic tanks would 
be used for sewage disposal to provide background data on the effect of develop- 
ment on water quantity and quality. Also in the year 2000, one isotope sample 
was obtained and analyzed at each of the five water quality wells. There’s an 
attachment that describes some of that activity. 

Realizing the potential for growth and the need to supply the community with 
a safe and assured water supply in the future, we have for the last several 
years been in the process of developing a plan for a community-wide water sys- 
tem. The plan is very tentative at this point and the economic feasibility study 
is not yet complete. We are looking at every possible source to supply this sys- 
tem, including Dixie Valley and the Stillwater Mountain Range. In cooperation 
with U.S.G.S. and Carson Water Subconservancy District, an injection and re- 
covery experiment storing water for municipal and industrial use from 
Lahontan Reservoir in the Dead Camel Mountain alluvial fan will begin soon. 
Every aspect of the proposed water system is in the planning and study stage 
at this time. For all practical purposes, the water system is many years away. 
At this point, the cost to install the system, well over $200 million, is prohibi- 
tive for a small community. Obviously, funding is the huge hurdle for the coun- 
ty even after the water source is identified and developed. 

In the interim we are faced with the problems here and now. Churchill Eco- 
nomic Development Authority, known as CEDA, is in the process of developing 
a vision for Fallon and Churchill County. In this process, CEDA has held three 
public workshops and one meeting of a committee made up of citizens from all 
business sectors. Water quantity and quality have been identified in every ses- 
sion as the top priority issue. 

There is little that Churchill County can do at this juncture to improve the 
quantity and the quality of the water but [what] we can do, and are prepared 
to do, is to educate citizens about how they can help themselves. It has been 
suggested that we, the county, test the well water. That is not something that 
we can do. At our best estimate there are over 4,000 domestic wells in the coun- 
ty and it would be not only cost prohibitive and time prohibitive, but there are 
private property issues involved as well. What we are doing is telling private 
well owners how they can have their water tested. 

We are actively encouraging the University of Nevada Extension Service to 
reinstate the Guard Our Local Drinking Water program known as Nevada 
GOLD. This is a group of volunteers dedicated to educating homeowners about 
their water supply. It is funded through the agricultural extension budget but 
has been inactive since the local water specialist became ill more than 3 years 
ago. At this point it is imperative that the University Extension Service reac- 
tivate this water education program. Many people move into the area and pur- 
chase their “dream” country home and they have no idea that the water comes 
from their own private well and they have the sole responsibility for that well. 
We will begin dispensing information about water safety and possible health re- 
lated issues and testing labs at the local library, extension office, county admin- 
istrative office, planning office, doctors’ offices, and so forth. 

Operations of certain businesses and industries have been blamed. Businesses 
and industries including agriculture, pesticide operators and dairies that locate 
in the area must have Churchill County business licenses and meet all the local 
zoning criteria as well the Nevada Bureau of Health requirements, and have 
all necessary permits from the Nevada Department of Environmental Protec- 
tion. We are looking at ways to make the issuance of a business license contin- 
gent upon the company showing current permits from the State of Nevada. 

Naval Air Station and jet fuel in particular are suspect. Even though we have 
a good relationship with the Navy, we have no control over the Federal facility 
and depend upon the Navy to protect its personnel and its neighbors from any 
harmful effects of their operation. We must leave investigations of the oper- 
ations of the Navy in Churchill County to the experts. 
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The Churchill County commissioners are as concerned as any one about this 
leukemia cluster and will work closely with the local hospital to assist the 
health care professionals in the investigation to best of our ability. 

Now, I would like to comment as an individual. I know that many people are 
quick to point to the water and water quality in the Lahontan Valley as the 
culprit in the present leukemia scare. I am not an expert on the water nor in 
the medical field, so I will not say that water is or is not the cause. I just would 
like to point out that I began using bottled water service at my home in 1995. 
This is because I felt that there was a definite deterioration in the quantity, 
quality and taste of my well water that like most in the valley comes from the 
shallow aquifer. I subscribed to the water service feeling that it was an inexpen- 
sive health insurance. At the time, I was more concerned about water-borne 
bacteria than heavy metals or minerals. Now, under the changing conditions in 
the valley, my concern about the quality of my well water encompasses more 
than just bacteria. At this time I can honestly say that I do not advocate anyone 
in the valley drinking water from their domestic well unless they have had that 
well tested recently and that it tested as safe to use. 

The deterioration of our water quantity and quality has been significant since 
water right buy-out began. The safety of our water supply must remain the top 
priority of the community. 

Personally and professionally, I thank you members of the Assembly for add- 
ing your support to our community at this especially difficult time. 

This concluded the reading of Ms. Washburn’s statement (Exhibit M). 

Norman Frey, Churchill County Commissioner, spoke next, and was very con- 
cerned about the negative press that the investigation was generating and stressed 
that the study must be kept to a scientific and professional level. He felt that the 
general public had not separated the presence of arsenic in the water and the leu- 
kemia cluster. 

Mr. Frey stated the government must deal with the people’s perceptions in order 
to ease their tensions. He claimed the county might need assistance from the State 
to make well testing easier and more affordable for some 4,500 well owners. The 
county might need to set up low interest loans to purchase approved types of filtra- 
tion systems for individual homes. He concluded by stressing that Churchill County 
is a very healthy place to live. Thousands had grown up and grown old there free 
of hideous disease. 

Chairwoman de Braga stated that she and the committee would do whatever they 
could to reinstate the Nevada GOLD program at the Agricultural Extension Service. 
She also requested that the commissioners would present the committee with rec- 
ommendations for educating the public, especially those in the Soda Lake area, 
where the arsenic rates were very much higher. 

Assemblyman Neighbors requested to know the size of the area that contained the 
4,500 wells. About 95 percent of the total population of Churchill County resided 
in the Lahontan Valley, which constituted Basin 101, the largest groundwater basin 
in the state. 

Mr. Neighbors inquired, what was the current cost of testing a well? The cost ap- 
peared to be roughly $15 per item for each item on the test, less than $100 per resi- 
dent. Each property sale required a complete test that cost $120. 

In response to Mr. Claborn’s question about increased abnormalities in animals 
in the county, Mr. Selinder responded that a veterinarian who had practiced in the 
county for many years had seen none. 

Testimony came next from Dr. Bonnie Eberhardt Bob and Leuren Moret, rep- 
resenting Scientists for Indigenous People. Ms. Moret revealed that she had worked 
at the Lawrence Livermore Laboratory in California (Exhibit N) and had done re- 
search on the Yucca Mountain project ( Exhibit O ) and ran the sampling lab for the 
superfund project. She felt these hearings had been good but that air pathways and 
sampling of the upper dust layer in Fallon had been overlooked. She stated other 
items to investigate included: the incineration of out-dated munitions (some de- 
pleted uranium) at Honey Lake Depot that had sent a smoke plume over Nevada; 
planes returned to NAS from the Gulf War which might have had radioactive metal; 
the increased toxicity of highly complex and mixed compounds such as 
radionucleides mixed with hydrocarbons; and, burns in the fallout areas of Nevada 
(from the testing of the 1950’s) which remobilized the radionucleides in the upper 
dust levels thus recontaminating some populations. Constant exposure to low-level 
radiation, she testified, was more dangerous than a flash exposure such as was at 
Hiroshima. She concluded by stating that the water in Fallon had not been tested 
for tritium (radioactive hydrogen), and that the city should test surface ditches and 
drainage for airborne radionucleides. 
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Dr. Bonnie Eberhardt Bob, a psycho-biologist, answered Assemblywoman Gibbons’ 
earlier question saying yes, there was at least one Shoshone child who was quite 
young and has contracted leukemia. 

Dr. Bob related a story of gathering pine nuts with the Shoshone last Fall in an 
area indicated to be “experimental tree plots” and in which the trees had been dying 
from the top down. After some research, Dr. Bob found that the BLM had planned 
to bum 870,000 acres of pinion trees in Nevada. The chemical that killed the trees, 
she claimed, was probably tebuthiuron, a ground sterilizing agent. 

Another chemical, picloram, also known as Agent White, was one of the defoliants 
used in Vietnam and was now used by the U.S. government in the war against 
drugs in Columbia. Picloram was used to make Tordon which when mixed equally 
with 2-4-D plus 245T (Weedar) was Agent Orange. She concluded that, in effect, 
“we” are making Agent Orange again, except perhaps with the dioxins removed. 
Furthermore, in the Ely district where there were fires, the fields were sprayed with 
Garlon, which when burned “mimics estrogens and hormones of women and it ruins 
the reproductive system.” 

Dr. Bob continued her testimony and described the level of picloram in Nevada’s 
water and wondered what the reaction was when this chemical was mixed with oth- 
ers and used for weed or insect control. She expressed her concern for: the burning 
of parts of Nevada that would release radionuclides into the air; tritium that was 
in the tree cellulose and was released into the air from a burning tree; and pluto- 
nium that would be released into the air when burning occurred. Dr. Bob gave the 
committee a letter she wrote to the Bureau of Land Management (Exhibit P). 

Ms. Moret added that the smoke plume from the burning at the Fallon Naval Air 
Station should be investigated as well. 

Dr. Bob ended her testimony by reading a statement from Corbin Harney, Sho- 
shone Nation, which emphasized the importance of cleaning the earth. 

Keith Weaver, a long term Fallon resident and a member of the de Braga family, 
delivered the final testimony. Mr. Weaver felt that the link between arsenic and leu- 
kemia should not be eliminated from examination at this point, based on a recent 
article he had read in the Journal of Epidemiology. Chairwoman de Braga agreed 
that the committee did not wish to rule out anything at this point. 

The hearing closed at 5:23 p.m. to be resumed February 15 at 1 p.m. 

Respectfully submitted, 


June Rigsby, 
Committee Secretary. 


February 14, 2001 

The Committee on Natural Resources, Agriculture, and Mining was called to order 
at 1 p.m., on Wednesday, February 14, 2001. Chairman Marcia de Braga presided 
in room 1214 of the Legislative Building, Carson City, Nevada. Exhibit A is the 
Agenda. Exhibit B is the Guest List. All exhibits are available and on file at the 
Research Library of the Legislative Counsel Bureau. 

Committee Members Present. — Mrs. Marcia de Braga, Chairman; Mr. Tom Collins, 
Vice Chairman; Mr. Douglas Bache; Mr. David Brown; Mr. John Carpenter; Mr. 
Jerry Claborn; Mr. David Humke; Mr. John J. Lee; Mr. John Marvel; Mr. Harry 
Mortenson; Mr. Roy Neighbors. 

Committee Members Absent. — Ms. Genie Ohrenschall. 

Guest Legislators Present. — Assemblywoman Sharron Angle, District 29; 
Assemblywoman Merle Berman, District 2; Assemblywoman Vivian Freeman, Dis- 
trict 24; Assemblywoman Dawn Gibbons, District 25; Assemblywoman Ellen 
Koivisto, District 14; Assemblywoman Sheila Leslie, District 27; Assemblyman Mark 
Manendo, District 18; Assemblywoman Kathy McClain, District 15; Assemblywoman 
Bonnie Parnell, District 40; Assemblywoman Debbie Smith, District 30; 
Assemblywoman Sandra Tiffany, District 21; Assemblyman Wendell Williams, Dis- 
trict 6. 

Staff Members Present. — Linda Eissmann, Committee Policy Analyst; Marla 
McDade Williams, Committee Policy Analyst; June Rigsby, Committee Secretary. 

Others Present. — Glen Anderson, Policy Specialist, National Conference of State 
Legislators; Dr. Thomas Sinks, Epidemiologist, Center for Disease Control; Dr. 
Allan Smith, arsenic specialist, University of California, Berkeley; Brenda Gross, 
Fallon parent of a leukemia victim; Dr. James Forsythe, Medical Oncologist, Reno; 
Dr. Gary Ridenour, Fallon Physician; Diane Hansen, Fallon citizen; Peter 
Washburn, Attorney, Senator Harry Reid’s Office; Jerry Buk, University of Nevada, 
Reno, Cooperative Extension; Juanita Cox, Citizen Lobbyist; Robert Sonderfan, Cit- 
izen Lobbyist. 
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Chairman de Braga called the Assembly Natural Resources, Agriculture, and Min- 
ing Committee to order. Roll was called, and a quorum was judged to be in place. 
All members were present except for Assemblywoman Ohrenschall who was noted 
as an excused absence. Chairman de Braga welcomed as guests the Assembly Com- 
mittee on Health and Human Services. Roll was called, and all members were 
present. 

Chairman de Braga, in her opening statements, remarked that this was the third 
and final day of hearings on the Fallon leukemia cluster. As with the previous 2 
days, a balance of expert testimony and public input was scheduled. 

Expert testimony commenced with the introduction of Glen Anderson, Policy Spe- 
cialist, National Conference of State Legislators (NCSL). The role of the NCSL was 
described as providing assistance to State legislators on environmental health 
issues. Mr. Anderson distributed two handouts that outlined a list of environmental 
disease registry legislation by State (Exhibit C) and NCSL environmental projects 
(. Exhibit D). 

Mr. Anderson commenced his testimony with an overview of what was known 
about the link between environmental agents and cancer. Scientific investigation of 
childhood cancer was complicated by the relative rarity of cases as well as by the 
difficulty of estimating past exposure levels for young victims after they developed 
cancer. 

What had been established was that children had less developed immune systems 
and were therefore more susceptible to the effects of toxic exposure (e.g., mercury, 
lead, pesticide). Childhood cancer was described as the second leading cause of 
death in children under age 14, with leukemia the most common type of cancer. 

Human research on the link between the environment and cancer lagged behind 
animal research. To date, clear causes had evaded scientists in cancer cluster inves- 
tigations. An extensive list of variables under investigation included long latency pe- 
riods between exposure and onset of disease, the plethora of potential chemical 
agents, and the tendency of families to change residency often. 

Disease tracking registries were described as offering the greatest hope for closing 
the information gap between exposure data and the cancer data. Nationwide, State 
disease registry information would be combined with background data on environ- 
mental exposure to promote understanding of cancer causes. 

Mr. Anderson reviewed innovations made in other States. Geographic mapping 
was described as a significant enhancement to some State registries and promised 
to aid in more expeditious detection of future cancer clusters. Some States had 
taken a preventative approach through the introduction of children’s environmental 
health legislation. Because most law had been designed around protection of adult 
health, Maryland and California were cited as two States that enacted specific 
health guidelines for children. 

Federal efforts in the areas of children’s health, the environment, and disease 
tracking (e.g. Center for Disease Control) had paralleled and supported the States’ 
disease registry efforts. The Food Quality and Protection Act of 1996 resulted in the 
restriction of pesticide use that might cause childhood disease. 

The Children’s Health Act of 2000 addressed childhood cancer through the re- 
quirement of the study of environmental and other risk factors for diseases such as 
leukemia. A uniform reporting system to track epidemiological data was described 
as an essential success factor. 

Mr. Anderson added that the clean up of identified environmental hazards would 
always be a positive side benefit to all cancer cluster investigations, even when a 
definitive cause for the cluster had never been found. 

Chairman de Braga requested recommendations on methods for facilitating the 
sharing of registry data between the States. Mr. Anderson explained that there had 
not been a lot of work done to connect cancer cluster data. He was unsure of how 
a streamlined system would be designed. Chairman de Braga posed a question on 
the prevalence of backlog in State registries across the nation. Mr. Anderson clari- 
fied that all States had registries in place, however it was unknown about how vigi- 
lant each State was in monitoring their registry data. The scrutiny of data by any 
State, including the integration of geographical mapping information, would take a 
much greater investment of time and resources. 

Mr. Anderson reassured Chairman de Braga that his agency did track the re- 
search on registry efforts in each State. Most States had not done a lot to make con- 
nections between a cancer cluster and environmental exposures. Legislative bills 
had been introduced, however few had been passed. On a positive note, Mr. Ander- 
son added that awareness of the need was increasing. 

Chairman de Braga expressed her appreciation to Mr. Anderson for his testimony. 
Before introducing the next expert, Chairman de Braga made several announce- 
ments to the committees. Senator Harry Reid’s Office let it be known that a 
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8500,000 Federal fund would be available to help enhance the cancer registry data 
gathering. The second announcement was regarding the Nevada GOLD (Guarding 
Our Local Drinking Water) program. Jerry Buck would address a positive break- 
through on the future of this program later in the hearings. 

Dr. Thomas Sinks, an Epidemiologist with the Center for Disease Control (CDC), 
distributed a 6-page handout ( Exhibit E) that contained his testimony on the epide- 
miology of Acute Lymphocytic Leukemia (ALL) and the work of the CDC and their 
sister agency, the Agency for Toxic Substances and Disease Registry (ATSDR). Dr. 
Sinks commenced testimony with his assurance to the residents of Fallon of the 
CDC’s deep concern over the leukemia cluster. Although causes had rarely been 
identified in cluster studies, the survival rate for ALL of 80 percent was judged to 
be a significant milestone in the cancer battle. 

Dr. Sinks emphasized that the highest priorities remained the need to identify 
causes and prevent future occurrences. Although described as a relatively rare diag- 
nosis in children, the national rate was known to be one case of ALL per 6,600 chil- 
dren. This translated to an estimated 2,400 new cases of ALL each year in the 
United States. Gender, age, race, and socio-economic status were highlighted as sig- 
nificant factors in the profile of a leukemia victim. The peak age was reported for 
children between the age of 2 and 5 years, with boys known to be 30 percent more 
likely to develop ALL. Genetic and environmental factors were judged to play a sig- 
nificant, but unexplained role, in the development of ALL. 

Dr. Sinks continued with a list of suspected cancer-inducing factors, which in- 
cluded ionizing radiation, certain medical conditions (e.g., Down’s Syndrome), high 
birth weight, maternal history of fetal loss, and birth order. Other inconsistent evi- 
dence included parental smoking, parental occupation exposure, and postnatal infec- 
tion. In-utero exposure to ultrasound examinations had not been associated with 
ALL. 

In terms of cancer prevention and control programs at CDC, support of popu- 
lation-based cancer registries and cancer screening efforts were described as in place 
across the country. The compilation of the various State registries enabled some lon- 
gitudinal oversight capabilities by the CDC. Federal support in Nevada was further 
illustrated by $1.4 million of funding of the Nevada Cancer Registry between 1994 
and 2000. 

Dr. Sinks reported that CDC had participated in 108 cancer cluster field inves- 
tigations, convened a national conference on the clustering of health events, pub- 
lished recommendations, and provided technical assistance to health departments 
nationwide. He expressed his concern over the tremendous amount of time and 
money required to conduct field investigations, with most studies revealing no con- 
clusive findings. Positive remedial steps, however, were reported as implemented in 
most cases. 

Chairman de Braga requested clarification of the definition of a cluster and the 
number of years typically involved. Dr. Sinks explained that the word cluster, from 
an epidemiological point, was defined as being a greater number of cases than ex- 
pected statistically. The word cluster did not necessarily imply that there would be 
a unifying cause. He further emphasized that statistical tests looked only at prob- 
abilities of chance occurrence and did not address the likelihood of cause. CDC 
treated each suspected cluster as a unique situation. 

Assemblywoman Berman requested clarification of the term “panel of experts” on 
page 6 of the handout ( Exhibit E) and why the Federal Government was not in- 
volved in the testing. Dr. Sinks defended the practice of assembling a wide variety 
of medical, academic, and scientific experts for purposes of peer review. In response 
to the issue of Federal involvement, Dr. Sinks explained that the CDC responded 
to numerous requests by the invitation of States facing a public health problem. The 
CDC role was described as being supportive, but was not one of assuming ownership 
of the problem. 

Assemblywoman Leslie expressed her concern that there was no formal national 
tracking system in place for cancer clusters. Dr. Sinks agreed that there was need 
for a national tracking system, but it would require higher review and authority. 
Additionally, it would be a difficult process to implement because of the variability 
of defining and identifying clusters. In response to Assemblywoman Leslie’s question 
about a cluster being simply one of a high number of cases in a specific geographic 
area, Dr. Sinks explained that defining a cluster would only be the first step. It 
would be followed by the challenge of establishing the corrective steps needed to 
deal with the problem. 

Dr. Sinks elaborated that, unlike breast cancer screening programs, there was no 
health screening program for childhood ALL. He stated that requests for cancer 
cluster investigations were predominantly for the more common, screenable cancers 
and, therefore, targeted the adult population. 
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To Assemblywoman Leslie’s inquiry about the role of arsenic, Dr. Sinks stated 
that it would be impossible to say definitively that it would be associated with the 
Fallon cluster. It had been established that the levels exceeded acceptable amounts 
and that arsenic was known to be a human carcinogen. He encouraged the inves- 
tigative team to pursue the examination of other agents, such as volatile organic 
chemicals and ionizing radiation. 

Assemblywoman Gibbons expressed concern as to whether everything was being 
done to minimize risk and exposure. She also asked for clarification on the 20 per- 
cent mortality rate among ALL victims and the significance of the demographics 
(e.g., age, gender). Dr. Sinks responded that it was unknown if all preventative and 
remedial steps were in place. It had been established that the 20 percent mortality 
was seen in older victims where chemotherapy was less effective. Late diagnosis was 
also a negative for survival. 

Clarification was requested by Assemblywoman McClain on whether the $500,000 
Federal fund would be enough to bring the Nevada Cancer Registry up to date. She 
also expressed concern over the reported 2-year lag in the registry data and the pos- 
sibility that there could be other undetected clusters. Dr. Sinks stated that the Ne- 
vada registry was average for reporting lag in comparison to other States. There 
were some state-of-the-art systems developed in other States. Dr. Sinks cautioned 
that having up-to-date cancer registries would not necessarily be the answer to 
early detection of cancer clusters. It would likely result in a multitude of unneces- 
sary investigations. Generally, the registry data had been judged most useful after 
attention had been drawn to a suspected cluster. 

Assemblywoman McClain commented on the fact that the current ALL cluster in 
Fallon had been identified by the smallness of the community and not by the cancer 
registry. Dr. Sinks concurred and added that the current study would likely spur 
the Nevada Health Division to look at the occurrence of ALL across the entire State. 
The most difficult challenge was described as being able to take data from the can- 
cer registry and tie it directly to environmental agents. 

In response to Assemblywoman Berman’s question regarding statistical chance, 
Dr. Sinks clarified that nobody ever developed cancer because of chances. There was 
always a cause, and the challenge in Fallon would be to discover the common de- 
nominator among the 11 children. The unifying cause was not yet known, but even- 
tually science would identify the commonality. The probability of the Fallon cluster 
being a chance event was described by Dr. Sinks as being unlikely . 

Chairman de Braga raised a question about ALL cases that occurred outside of 
the identified cluster timeframe of 1995-1999. She requested clarification about the 
upcoming assignments of the panel of experts and whether two 1992 cases would 
be considered for inclusion in the panel’s discussions. Dr. Sinks explained that the 
panel of experts had been assembled by the Nevada Health Division. As such, the 
Nevada Health Division would charge the panel with direction and recommenda- 
tions for action. Dr. Sinks did agree that it would be reasonable to look at the 1992 
cases to determine if inclusion would be appropriate. He referred the Chairman to 
Dr. Guinan for specific answers. 

Assemblyman Collins posed a question about the thoroughness of the health divi- 
sion’s investigation. In response, Dr. Sinks stated that it would be virtually impos- 
sible to look at all suspected agents. The accepted process was to narrow the list 
of hypotheses to a testable number and then prioritize them based on probability 
of involvement. 

Assemblyman Collins, using the example of PCB contamination cleanup, reiter- 
ated his concern that limiting the investigation could limit the answers. Dr. Sinks 
stated that it would be imperative to separate the things that had been known to 
be hazardous but had remedial solutions versus the need to answer scientific ques- 
tions that could not be answered. Preventing the next case of leukemia would re- 
main the primary goal. 

Dr. Allan Smith, an arsenic specialist with University of California, Berkeley, 
commenced testimony with a review of various domestic and international arsenic 
research programs. Dr. Smith reported on his 8-year research project in Nevada, 
which included a bladder cancer study. The Nevada Tumor Registry was utilized in 
this study as well as in a childhood cancer study. 

Dr. Smith explained that most of his cancer research had been with adults and 
included cluster investigative work. A leukemia cluster in North Carolina was deter- 
mined to be related to solvents in a tire producing plant. Most of his cluster inves- 
tigations did not, however, result in the discovery of a definitive agent. 

In his review of the Nevada tumor registry data for Churchill County for the 
years 1979 to 1999, Dr. Smith detected only two cases of leukemia. With those sta- 
tistics in mind, Dr. Smith characterized the current cluster as “remarkable.” Armed 
with the knowledge of Fallon’s levels of arsenic for decades, Dr. Smith stated em- 
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phatically that it would be highly unlikely that arsenic would be the cause of the 
leukemia cluster. 

In response to a question about handouts, Dr. Smith replied that he had not pre- 
pared written testimony, and he referred the committees to his Web site 
www.socrates.berkeley.edu / -asrg / . 

Chairman de Braga inquired about Dr. Smith’s choice of Fallon for his research 
studies on bladder cancer. Dr. Smith explained that Fallon was selected because the 
area was known to have some of the highest arsenic levels in the nation. The Fallon 
population was judged to be a highly exposed group. His researchers looked for ge- 
netic damage in bladder cells associated with high cancer rates. 

Chairman de Braga asked if his research included the effects of arsenic on the 
immune system. Dr. Smith replied that it did not. His research instead focused on 
the end result of the cancer. He added that if he had judged it to be a high priority 
research question, it would have been done. The evidence was not there to support 
arsenic and an adverse effect on the immune system. In response to Assemblyman 
Collins’ question regarding the difficulty of discovering combinations of causal 
agents, Dr. Smith acknowledged that this was a significant challenge. The synergy 
between two agents had been investigated, an example being the combination of 
smoking and arsenic. He made the distinction, however that the sudden onset of a 
cancer cluster was different and did not fit the classic profile of long-term syner- 
gistic effects. The sudden introduction of an environmental co-factor suggested an 
infectious agent, for example. 

Assemblywoman Gibbons requested clarification of the list of suggested questions 
that was included in their information packet. Chairman de Braga explained that 
these were supplied as a guideline to the committee members. 

Assemblywoman Gibbons posed a question about the levels of arsenic, bladder 
cancer rates, and cure rates in Churchill County compared with other areas. Dr. 
Smith clarified that typical arsenic levels in the United States were 2 micrograms 
per liter. Fallon, Lyon County, and Kings County, California had always tested at 
90 to 100 micrograms per liter. The private wells in Churchill County revealed some 
of the highest arsenic levels in the world. 

In response to the subject of bladder cancer incidence and cure rates, Dr. Smith 
described his long-term study as still in the analysis phase. A proposal for the study 
of lung cancer in Nevada had recently been submitted to the National Institutes for 
Health (NIH). Using a method called “rapid case ascertainment” with data from the 
Nevada Tumor Registry, Dr. Smith was optimistic of a more rapid identification of 
lung cancer. 

Assemblywoman Gibbons requested clarification on the extremely high levels of 
arsenic in Fallon’s private wells and the interplay between dosage and individual 
immunity. Dr. Smith explained that he had deliberately studied wells with the high- 
est levels of arsenic, selecting 11 families whose wells exceeded 1,000 micrograms 
per liter. 

Chairman de Braga added that a recurring question among the committees was 
the threshold amount at which arsenic became a problem. Dr. Smith elaborated that 
in their risk assessment studies, at 50 micrograms per liter, there was an estimated 
probability of 1 in 100 people dying of cancer. He concluded that it was an accept- 
able fact that consumption of water with 90 to 100 micrograms of arsenic was detri- 
mental to public health. 

Brenda Gross, a Fallon resident and mother of one of the leukemia victims, com- 
menced testimony. Mrs. Gross shared the heartbreak and stress of dealing with a 
devastating illness in the family. She acknowledged the involvement of the Nevada 
Health Division and their sharing of information. Her specific concerns were cen- 
tered on the difficulty of making treatment choices for her son, constantly having 
to weigh the side effects of treatment against the chances of death. Mrs. Gross ad- 
dressed a further concern regarding the tendency to dismiss a cause, such as ar- 
senic. She emphasized that investigation into combination agents (e.g., arsenic plus 
another environmental agent) would be imperative. 

Mrs. Gross expressed her certainty that there was a definitive cause in Fallon, 
and she hoped that the Nevada Health Division would be aggressive in their pursuit 
of common denominators. She concluded by saying that, with only one of her four 
children affected, she was baffled by what would be so unique about her one son 
(e.g., genetic). 

On behalf of both committees, Chairman de Braga expressed her sincere apprecia- 
tion to Mrs. Gross for sharing her personal story. Assemblywoman Leslie reiterated 
her appreciation and asked Mrs. Gross if, in her judgment, the State of Nevada 
could be doing more for the families and the community. Mrs. Gross added that test- 
ing of private well water, soil testing, jet fuel studies and air quality studies in sur- 
rounding areas might be helpful. 
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Assemblywoman Leslie added that, as a minimum, establishing a central place for 
questions would be warranted for the community. It was emphasized that rec- 
ommendations would be most welcome from the families of Churchill County. 

In response to Assemblywoman Gibbons, Mrs. Gross explained that her son’s 
chemotherapy was being done in Fallon on a weekly basis and at the University of 
California, Davis on a monthly basis. 

Dr. James Forsythe, Reno Oncologist, was introduced as the next presenter. He 
distributed a handout (Exhibit F ), a 1979 newspaper article which described a sus- 
pected cancer cluster in northern Nevada. At that time, Dr. Forsythe was one of 
only two oncologists in the area, the significance being that he had firsthand knowl- 
edge of every cancer case in the area. This lead to his discovery of what he consid- 
ered to be a cancer cluster in the Fallon area. His concern was amplified by the Vet- 
eran’s Hospital in Reno. 

In 1979, an investigative study was initiated by the University of California, 
Berkeley, Public Health Service. Their statistical analyses revealed significant in- 
creases in brain and testicular cancer in the Fallon area. The report was delivered 
to the chairman of the Northern Nevada Cancer Council, Dr. John Shields, and the 
matter was not pursued. 

Dr. Forsythe described his ongoing involvement in the diagnosis and treatment 
of F allon cancer patients. He had long speculated on the commonality of the drink- 
ing water as the source of the problem, with arsenic levels at 20 times the national 
average. Today, Dr. Forsythe stated that his focus was diverted to contamination 
of water supplies by petroleum products originating in industries or perhaps the 
naval base. 

Dr. Forsythe next shared anecdotal stories from various sources which he believed 
could have significance. The first point he highlighted was the high water table in 
Fallon (i.e., less than 50 feet) in combination with poor water quality. Second, Dr. 
Forsythe commented on the reported practice at the Fallon NAS of routinely spray- 
ing weeds with jet fuel. His third point centered on reports from utility inspectors 
excavating soil on the naval base and their observations of a petroleum stench at 
the 4 to 6 foot soil level. In 1995, there was an unofficial report of a large spill of 
petroleum products on the base. Although not revealed in the news media, the EPA 
did respond with remedial efforts. 

Other risk factors included the atomic blast in 1963 (i.e., Shoal Project) and elec- 
tromagnetic field radiation. Dr. Forsythe stated that, of all of the risk factors on a 
long list, childhood Acute Lymphocytic Leukemia (ALL) had been known to be in- 
duced, in part, by petroleum byproducts such as benzene and other gasoline sub- 
stances. Lymphocyte assays of family members, through an analysis called ELISA, 
had proven to be revealing. More than 400 chemicals would be detected with ELISA 
methodology. Hair and urine analyses for heavy metals were also recommended by 
Dr. Forsythe. 

Dr. Forsythe encouraged the expansion of testing by the Nevada Health Division 
to include the victims and families. He stated with reasonable certainty that petro- 
leum byproducts had leached through the earth and had contaminated the high 
aquifers of the Churchill area. In his judgment, this would prove to be significant 
in the cluster investigation. 

Chairman de Braga requested clarification on the 1979 cluster, specifically regard- 
ing the reaction of the medical community. Dr. Forsythe described the event as 
being “clinically suspicious” and was not noticed until Berkeley released their re- 
port. Chairman de Braga shared her own experience with inquiring about the can- 
cer levels in Fallon. In reply, Dr. Forsythe expressed his disappointment in the ap- 
parent inaccuracy of the Nevada Tumor Board records. This was compounded by the 
fact that, in a small town like Fallon, many cancer patients left the area for treat- 
ment and were not tracked by the registry. Reporting lag time was also cited as a 
significant factor in the inaccuracy. 

Chairman de Braga inquired about the costs and the process to test families and 
neighbors. Dr. Forsythe judged that it would be reasonable if a sampling of families 
was used and not the entire population. Hair testing would be non-invasive, and 
costs were estimated at $50 to $80. Urine testing for heavy metals was reported to 
be approximately $200. The ELISA testing for multiple chemical exposure was de- 
scribed as $300 to $400 per sample, but was the most diagnostic method. The latter 
test was based on the detection of antibodies produced by the body in reaction to 
various foreign substances. 

In response to Chairman de Braga’s question about herbicides and pesticides, Dr. 
Forsythe acknowledged that these substances would need to be considered, given 
the extensive agricultural activity in the valley. Chairman de Braga requested rec- 
ommendations for how to proceed with the cluster investigation. Dr. Forsythe sum- 
marized his recommendations as: the testing of the victims for chemicals in the hair 
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and urine, testing a control group of friends or neighbors, and thoroughly analyzing 
the drinking water for all possible pollutants. Dr. Forsythe clarified that he was not 
familiar with the list of previously tested substances in drinking water. 

Dr. Forsythe reviewed the types of cancers he had handled during the last 10 
years in the Churchill County area; 40 cases of breast cancer, 30 cases of colon can- 
cer, 35 cases of lung cancer, 15 cases of Hodgkins/Lymphoma/leukemia, 25 cases of 
prostate cancer, 20 cases of skin cancer, 8 cases of brain cancer, 5 cases of ovarian 
cancer, and 8 cases of head/neck cancers. It was notable that these were just the 
cases handled by Dr. Forsythe and did not include the cancer statistics from 10 
other oncologists in Reno. 

Assemblywoman Koivisto asked for elaboration on the microwaves from radar sys- 
tems at the Fallon Naval Air Station (NAS). Dr. Forsythe stated that electro- 
magnetic fields (EMF) must be considered, however EMF research to date was in- 
conclusive. 

Chairman de Braga introduced Dr. Gary Ridenour, a Fallon physician. He com- 
menced testimony with the topic of jet fuel, in particular JP8. It was introduced to 
Fallon in 1991, and shortly after that, Dr. Ridenour noticed an immediate change 
in the liver function tests (e.g., liver damage) in patients. Dr. Ridenour shared his 
extensive research on incidents of jet fuel leakage on the base. He further stated 
that he had not observed intentional malice on the part of the Navy regarding the 
subject of jet fuel. What they know was described by Dr. Ridenour as what they 
were told by the Department of Defense. 

Often dismissed by the military as similar to kerosene, the high toxicity of jet 
fuel, even in minute quantities, had been demonstrated in multiple studies and was 
known to provoke serious health effects including skin penetration, decreased im- 
mune system response, increase in lung permeability, and headaches, to name a 
few. During the 1990’s, medical articles abounded on the subject of the toxicity of 
JP8. 

In terms of fuel dumping and evaporation, the jet fuel would still exist in some 
form when it made contact with the earth. Dr. Ridenour cited a recent example of 
a cloud sighting near the base, described as a large brown vapor emitted from the 
startup of jets. He added that one of the biggest problems with JP8 was the low 
cost of 80 cents per gallon, approximately half of the cost of its predecessor fuel JP5. 

JP8 had so far not been allowed on aircraft carriers, a point which Dr. Ridenour 
considered significant. It was utilized extensively during the Gulf War, which sug- 
gested the need to connect the fuel with the highly publicized health problems 
among the military personnel. Even brief contact with JPB fumes resulted in the 
immediate detectable presence of fuel in the breath of the person. Dr. Ridenour cited 
several recent research articles about the negative health effects of exposure to jet 
fuel. 

In regard to the 6-inch fuel line that delivered jet fuel to the Fallon NAS, Dr. 
Ridenour described it as more than 30 years old, made of steel, and highly suscep- 
tible to corrosion and seismic activity in the desert. The integrity of the pipeline 
would be highly questionable. A map of Fallon displayed the path of the pipeline, 
described as running within 10 feet of schools in Fallon and crossing the parking 
lot of the new Baptist Church. The pipeline was further described as coming in con- 
tact with the Carson River and every ditch and irrigation channel across the town. 
In retrospect, it should have been routed around the city of Fallon, and not through 
it. Vents, located along the route, were visibly damaged in certain areas. 

Dr. Ridenour expressed his alarm that, despite the plethora of reports and warn- 
ings about the hazards of the jet fuel, nothing was done about it. Morgan Kinder, 
the operators of the fuel pipeline, had some checks on the integrity of the system. 
Dr. Ridenour described a pboto of one of the pipeline test locations. It was covered 
with spider webs, indicating that it had not been disturbed by personnel assigned 
to monitor the pipeline. Morgan Kinder supposedly used pressurization tests to de- 
tect leaks, with the problem being the unknown amount of pressure used during the 
test. In Dr. Ridenour’s judgment, given the 300-mile length of the pipeline, it would 
have to be a sizable leak before it would be detected as a pressure drop. At a leak- 
age rate of one drop per second, the soil contamination in 1 year would be 300 gal- 
lons. 

Dr. Ridenour summarized by saying it generally would take 8-10 years after in- 
troduction of a toxic material before the onset of disease. In terms of what had 
changed in Fallon during the last 10 years, Dr. Ridenour summarized that insecti- 
cide spraying had actually declined due to fewer fields. He added there had been 
no increase in radar nor had there been a change in water quality. Whereas lit- 
erature searches on the topics of arsenic and leukemia yielded no matches, the top- 
ics of bone marrow and JP8 fuel revealed multiple references. 
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Despite the military’s comparison of JP8 fuel to kerosene, Dr. Ridenour cautioned 
the committees that it would be akin to comparing plastic explosives to play dough. 
He encouraged the committees to consider requesting that JP5 be pumped through 
the pipeline from Benecia for an interim period in order to complete testing of JP8. 
A determination of the complete integrity of the line was also recommended by Dr. 
Ridenour. Finally, the aerosol effects of the fuel should be studied in greater depth. 
Air currents in tbe desert, below 18,000 feet of altitude, were described as highly 
unpredictable, and jet fuel particles would be very capable of making contact with 
people and soil. 

Dr. Ridenour reemphasized that the change in jet fuels had to be considered as 
one of the most significant new events during the last 10 years in Churchill County. 
He once again stated that the Navy itself would not necessarily be at fault if they 
had also been “sold a bill of goods” on the merits of JP8. Morgan Kinder should be 
made to reroute the pipeline around the town. 

Assemblyman Carpenter inquired about the type of fuel used on commercial jets. 
Dr. Ridenour stated that it was Jet A, a fuel that was closer to JP4 in composition. 
He cautioned that, because of its economical cost, some airlines were considering 
switching to JP8. 

In response to Assemblyman Claborn’s comment about the fuel pipeline in Las 
Vegas, Dr. Ridenour cited the distinction between the two as being one of age, 
namely that the northern Nevada line was much older. The Fallon line also pumped 
a greater volume, estimated at more than 400,000 gallons per month. 

Assemblyman Neighbors shared his confusion regarding the Helm’s Pit in Reno, 
once the site of serious ground contamination and now a family recreational area 
for boating and fishing. Dr. Ridenour agreed that it was both suspicious and con- 
fusing, and it seemed highly unlikely that the fuel oil would be cleaned up in such 
a short amount of time. 

Chairman de Braga introduced Diane Hansen, a Fallon resident. Ms. Hansen 
sought reassurance from the committees that a systematic and thorough cluster in- 
vestigation would continue. She spoke candidly and shared her concerns that the 
next stage of the Nevada Health Division’s investigation would not happen. Ms. 
Hansen expressed her expectations that a team of experts would be assembled and 
that this investigative team would receive specific direction and adequate manpower 
and funding to do the job right. She further emphasized the need for the team to 
ask the right questions and to be forthright in their communication with the resi- 
dents of Churchill County. 

Making reference to a 1996 newspaper article, Ms. Hansen shared her specific 
concerns about an industrial plant 12 miles north of F allon. The New American Tec 
Corporation arrived in Nevada after having been cited for severe environmental con- 
tamination in Kentucky. Their chemical process, a nickel and chrome plating oper- 
ation, was known to utilize known carcinogens. Ms. Hansen was especially con- 
cerned that there had been no followup publicity on this hazardous industry. 

In an effort to get answers to her questions, Ms. Hansen conducted her own re- 
search and called various agencies, including NDEP, EPA in San Francisco, the 
Lahontan Valley News, the Reno Gazette, and the Churchill County Planning Com- 
mission. She was surprised to hear that she had been the only person to request 
followup information on New American Tec. What she learned was that Fallon was 
the only location in the Nation that utilized a vaporization process to plate copper 
using nickel carbonyl, a known carcinogen. There was evidence that New American 
Tec had not been totally forthcoming about their history in Kentucky in applying 
for a permit in Nevada. 

Her inquiries to Nevada Department of Environmental Protection revealed that 
New American Tec was permitted to emit 2 pounds of nickel components per hour 
into the air. Neither the State nor the county required air monitoring on a regularly 
scheduled basis. Any air emission results were self-issued by the corporation. The 
possible significance of the New American Tec production startup of November 1996 
should not be ignored. 

In closing, Ms. Hansen asked for assurance that the investigation would include 
these small pieces of the puzzle, for example New American Tec. 

Chairman de Braga acknowledged that Ms. Hansen represented widespread com- 
munity concern and that the serious nature of the cluster dictated a very serious 
and thorough approach. It was explained that the role of the legislators would be 
to make recommendations. The expert panel, comprised of a variety of medical and 
scientific experts, would also make recommendations. Ms. Hansen was reassured 
that the Nevada Health Division was committed to doing as much as possible. Con- 
gressional, State, and community interest would propel the investigation in the 
right direction. 
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Ms. Hansen requested clarification on the issue of NDEP writing a requirement 
for monitoring into their permitting process. The New American Tec permit was up 
for renewal at the current time, and NDEP was said to be in negotiation with the 
attorney for the company to require monitoring activities. Ms. Hansen emphasized 
the sincere interest on the part of the Fallon residents to do what ever they could 
to help. 

Assemblywoman de Braga echoed the words of Ms. Hansen and agreed that 
Fallon was, indeed, a wonderful community for families. She gratefully acknowl- 
edged the testimony of Ms. Hansen. 

The next expert witness called was Peter Washburn, Attorney for Senator Reid’s 
office in Washington, DC. Mr. Washburn distributed a copy of his written state- 
ments ( Exhibit G). He commenced his testimony by highlighting Senator Reid’s sen- 
ior membership with the Senate Environment and Public Works Committee. Mr. 
Washburn assured the committees of Senator Reid’s deep concern over the Fallon 
cluster. He commended Chairman de Braga on her foresight in scheduling the spe- 
cial legislative hearings and acknowledged the dedication of the two committees and 
Dr. Mary Guinan for their participation. 

Because of Senator Reid’s dual membership in both the Appropriations and Envi- 
ronmental Committees, he was described as being in a unique position to leverage 
Federal resources to aid the investigative work. Senator Reid’s first priority was de- 
scribed as in the areas of communication, participation, and coordination. Because 
of the multitude of experts and citizens involved in the process, these hearings were 
said to set the stage for the essential communication and coordination of informa- 
tion sharing. 

Mr. Washburn described Senator Reid’s second priority as pointing to the issue 
of what could and should be done now to reduce environmental risk to the citizens 
of Fallon. Because investigative work would likely take years, remedial steps should 
be implemented regardless of conclusions about causal agents. He cited the example 
of arsenic and stated that Federal grants were forthcoming. The Small Community 
Safe Drinking Water Safety Act was slotted for introduction by Senator Reid. This 
bill would make Federal grants, not loans, available to small public water systems 
for purposes of improving the quality of the water. 

Mr. Washburn explained that Senator Reid was planning to schedule hearings in 
Nevada for purposes of addressing the leukemia cluster and public health concerns. 
Dates and agenda would be announced. Chairman de Braga expressed her thanks 
to Senator Reid for his early and on-going involvement in the matter. 

Chairman de Braga introduced Jerry Buk, Regional Director for the University 
of Nevada Cooperative Extension Service in northern Nevada. Mr. Buk addressed 
the Nevada Gold (Guarding Our Local Drinking Water) project in Fallon. This pro- 
gram was designed by a water specialist in Fallon, Mary Reed. The model employed 
was a “train the trainer” in which volunteers from the community were trained to 
share water safety information with the residents, especially those served by private 
wells. 

Due to an unexpected illness of the project leader, the Nevada Gold project atro- 
phied and ceased to function by May 2000. Mr. Buk explained that the program 
would be reinstated immediately. The first order of business was described as a 
compilation of all Nevada Gold information and dissemination of the data to all 
agencies and businesses that dealt with residents served by private wells. 

Mr. Buk concluded by saying that the program was being reviewed and stream- 
lined for implementation in March 2001. The new program would be tailored to in- 
clude the leukemia cluster issue and would focus on educating citizens on the need 
to have water tested, as well as how and where to procure testing services. 

In response to Chairman de Braga’s question regarding the expansion of testing, 
Mr. Buk shared his knowledge of some grant money connected to a Ph.D. disserta- 
tion. This was described as a possible source of funds for actual water testing for 
residents. Mr. Buk cautioned that the breadth of water testing (i.e., number of sub- 
stances) was overwhelming. The Nevada Gold program had looked specifically at ni- 
trates in water, a relatively cheap and easy analysis. This was contrasted to the 
complexity and higher cost of testing newer substances. 

The next experts to testify were Juanita Cox and Robert Sonderfan, representa- 
tives of People To Protect America and Citizens In Action. Self-described lobbyists, 
researchers, and investigative journalists, Ms. Cox and Mr. Sonderfan displayed a 
stack of articles and research information (no handouts). Ms. Cox expressed concern 
over the lack of discussion of the water contaminant MTBE. Added to gasoline in 
the late 1970’s, it had now been known to cause three types of cancer in laboratory 
animals, including leukemia. The amount of contamination of drinking water and 
recreational water was described as extensive, and therefore, should be added to the 
Fallon testing agenda, according to Ms. Cox. 
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Internet literature searches revealed the 2001 military construction program for 
Fallon NAS, specifically the plan to replace military fuel tanks. Underground fuel 
tanks were described by the military as being 45 years old and having known leak- 
age problems. The immersion of the tanks in the area’s saltwater aquifer caused 
corrosive effects on the metal. Because contamination by various substances could 
be through ingestion, inhalation, or skin contact, Ms. Cox urged the expansion of 
testing. Fluoride was cited as an example. 

Ms. Cox concluded her testimony with her observations of the 3-day hearings, de- 
scribed as “CYA” and damage control. Because of economic reasons or the threat of 
legal ramifications, some answers would never be disclosed. Massive denials and 
subsequent legal actions were predicted by Ms. Cox to be unavoidable. 

Mr. Sonderfan commenced his testimony with a review of Project Shoal and 
Project Faultless. He described the hurdles and red tape he faced in researching 
these topics. Project Faultless was a 13-megaton detonation of a classified military 
warhead near Fallon. In his judgment, the military had not been forthcoming in re- 
vealing harmful practices, such as burying trash for more than 40 years. Nellis Air 
Force Base was described as having 30 tons of depleted uranium, with a half-life 
of more than four billion years. 

Ms. Cox elaborated on the subject of depleted uranium and stated that the Pen- 
tagon knew in 1995 about the environmental threats posed by nuclear weapon 
waste. The question needed to be asked of the Fallon NAS about their use of pluto- 
nium, one of the most toxic substances known to man. 

Ms. Cox concluded her testimony with an overview of other agents for investiga- 
tion and testing, which included electromagnetic radiation (i.e., EMF), Agent White 
(i.e., Tordon), DDT, nuclear fallout, fuel dumping from jets, manganese, ethylene 
dibromide, and bovine leukemia viruses. Research indicated that veterinarians and 
dairy farmers had elevated leukemia rates. Production of milk was reportedly great- 
er in cows infected with bovine leukemia. 

Due to the lateness of the hour, Chairman de Braga interjected with a request 
of Ms. Cox to leave one copy of her testimony for distribution to the committees. 
Ms. Cox concurred and added that having her testimony cutoff would be expected 
especially since the topic was milk. 

Mr. Sonderfan interjected with a plea for the Fallon NAS to come forward with 
a report of chemicals used and stored on the base. His research revealed leaking 
storage tanks. Arsenic, according to Mr. Sonderfan, was just a smokescreen. Leu- 
kemia was described as resulting from a one-two punch, the first being the lowering 
of the immune system and the second punch some exposure to a trigger agent. Bo- 
vine leukemia virus in raw milk had the capability of being transmitted to humans. 

Ms. Cox interjected with comments about the synergistic effects of chemicals and 
environmental toxins. She further cautioned that, even if causes were suggested by 
a citizen, it would invite legal entanglement for years. She urged the cessation of 
cover-ups and human experimentation. She urged the committees to empower the 
community because it was most likely that the answers would come from the people. 
The public needed a civilian investigative board and a hotline for public input that 
would facilitate the reporting of environmental hazards. 

Chairman de Braga explained that there was a hotline in place for citizen input. 
In response to Ms. Cox’s concern about reporting an incidence of environmental 
dumping, Chairman de Braga assured the witness that the health department in 
each community was there to respond to these concerns. 

Assemblyman Mortensen inquired if anybody in the room knew with certainty 
that the Fallon NAS practiced with depleted uranium shells. Chairman de Braga 
elaborated that this had been suggested in several letters from other concerned con- 
stituents. It would be included in the list of recommendations. A handout (Exhibit 
H ) was received from the Department of Energy. 

Chairman de Braga adjourned the meeting at 5:46 p.m. 

Respectfully submitted, 


June Rigsby, 
Committee Secretary. 


April, 19, 2001. 

Committee on Environment and Public Works, 

Washington, DC. 

Subject: Fallon Leukemia Cluster 

Dear Committee Members: I am writing in response to a request for public testi- 
mony concerning factors to consider connection with the Fallon Leukemia cluster. 
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I would like to see this committee carefully consider the role of fire in the disbursal 
of hazardous materials through the environment, including fire’s role in remobilized 
radioactive isotopes and other contaminates deposited in Nevada as a result of 
weapons testing. I would request the committee to consider the dangers associated 
with fire as a remobilizing agent of radionuclides from the Nevada Test Site and 
other testing ranges in the State. 

During the period of above ground testing from 1951 to 1963, radioactive releases 
from the Nevada Test Site emitted over 12 billion curies of radioactive material into 
the atmosphere, 148 times as much as the nuclear disaster at Chernobyl. Other pre- 
1971 nuclear tests released 25,300,000 curies, and from 1971-1988, 54,000 curies 
were released, including the 36,000 curies from the Mighty Oak accident, which was 
itself 2000 times greater than the release at Three Mile Island. Over half of all un- 
derground tests have leaked radiation into the atmosphere (DOE Report on Radio- 
active Effluents, 1988). DOE has been out of compliance with Federal and State per- 
mit requirements in the areas of air emissions, water releases, and solid waste dis- 
posal (DOE Nevada Operations Office Five Year Plan, 1989). 

There is contamination in soil, air, ground and surface water. Strong winds, com- 
mon to this area of Nevada, can carry plutonium-contaminated dust across a large 
area. Fallout from above ground nuclear tests in the United States and other coun- 
tries has radioactively contaminated the atmosphere around the Earth. Project 
Faultless in Hot Creek Valley was found to have caused radioactive contamination 
in groundwater. According to EPA Publication 520/4-77-016, cumulative deposits of 
plutonium (Pu-239 and Pu-240) have been found in soil over 100 miles north of the 
NTS at levels of 790 mg per acre. Plutonium has a half-life of 26,000 years, and 
plutonium contaminants ingested in microscopic amounts are capable of causing 
cancer for 200,000 years. There is no cost-effective technology for decontaminating 
such sites. No surveys have been conducted to determine health effects on Native 
American or other residents from Nevada Test Site (NTS) releases. Currently the 
Nuclear Risk Management for Native Communities project is working to answer 
some of these questions. 

It is known that plutonium translocates to specific radiosensitive organs, espe- 
cially reproductive organs. 

During the years of 1999 and 2000, almost 3,000,000 acres of Public Lands in the 
State of Nevada were subjected to fires, both wild fire and prescribed burns. Fire 
remobilizes contaminants. Particles are lifted from the ground into the air, then mo- 
bilized through environment on wind currents. The particles are resuspended for an 
indefinite time period, finally redeposit onto the earth. This process creates fallout. 
As a result of this process, fire can carry containments across the globe. 

We understand that the Nevada BLM oversees management of 1,722,330 acres of 
public lands considered contaminated with UXO, (unexploded military ordinances). 
BLM lands border NTS (Nevada Test Site), Nellis Bombing and Gunnery Range, 
Tonopha Air Force Base, together with the Fallon Range. No one knows the amount 
or extent of nuclear contamination in the area surrounding the NTS and Nellis Air 
Force Base which tests depleted uranium (DU) bombs. In 1997 it was estimated 
that 30 tons of DU had already been deposited in the target area (Draft Environ- 
mental Assessment Resumption of Use of Depleted Uranium Rounds at Nellis Air 
Force Range Target 63-10), a total of 9,500 combat mix rounds (7,900 DU rounds) 
being expended annually, there. 

Depleted uranium or U-238 has an atomic mass of 238. Its half-life is 4.468 bil- 
lion years (Rokke, 2001). It’s natural occurrence is 2.1 parts per million. Uranium 
is silver white, lustrous, malleable, ductile, and pyrophoric. This makes DU an ideal 
metal for use as kinetic energy penetrators, counterweights, and shielding or armor. 
High density and pyrophoric (catches fire) nature are the two most significant phys- 
ical properties that guided its selection for use as a kinetic energy penetrator. 

A study performed at Yucca Proving Grounds found DU residues in all compo- 
nents of the environment, that environmental concentrations varied widely, that 
corroded DU residues are soluble and mobile in water, that wind dispersal during 
testing is the prevalent means of dispersal of DU particles, and that an unknown 
degree of risk was posed to human health by DU in the environment. Moreover, 
there appears to be no insight into the issue of long-term (100 to 1,000 years and 
longer). DU forms of both soluble and insoluble oxides. The inhalation of the insol- 
uble oxides presents an internal hazard from radiation if retained in the lungs. 

The long-term effects of internalized depleted uranium are not fully known, but 
the Army has admitted that “if DU enters the body, it has the potential to generate 
significant medical consequences.” Inhaled DU particles or respirable size may be- 
come permanently trapped in the lungs. Inhaled DU particles larger than respirable 
size may be expelled from the lungs and ingested. DU may also be ingested via 
hand-to-mouth transfer or contamination of water or food supplies. DU, which is in- 
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gested, or enters the body through wind contamination, will enter the bloodstream 
and migrate throughout the body, with most of it eventually concentrating in the 
kidney, bone, or liver. The kidney is the organ most sensitive to DU toxicity. 

More testing of soil and plants needs to be done to determine what radionuclides 
might be released into the air in a fire, since a fire and its relationship to the re- 
suspension of contaminants has not been the subject of study. Plutonium and radio- 
nuclides concentrate in dust, thus higher concentrations are found in the dust sam- 
pling than in regular soil sampling. The standard air monitors and surface water 
samplers usually used are not sufficient to measure submicroscopic particles of plu- 
tonium. Further, plutonium contamination is not homogeneous, so simplistic sam- 
pling methods are inadequate (John Till, President, Risk Assessment Corp; 2000). 
Wind-blown particulates must be considered. Debris and gas will go somewhere, but 
where? Into the water or the soil? 

Radiation detection devices that detect and measure alpha particles, beta par- 
ticles, x-rays, and gamma rays emissions at appropriate levels from 20 dpm up to 
100,000 dpm and from .1 mrem/hour to 75 mrem/hour must be acquired to assess 
the distribution of particles. Standard rad-meters or Geiger counters do not measure 
these levels. 

In order to assess the health risks and damage due to exposure to tritium (radio- 
active hydrogen), three blood tests must be done. White blood cells must be tested 
for the presence of micronuclei, indicating the loss of DNA repair processes and 
leading to increased cancer risk. Red blood cells must be examined for genetic modi- 
fication of surface glycophorin-A molecules, also indicating DNA damage. A study 
of Japanese nuclear bombing victims forty years from the time of the blasts showed 
DNA codes were still unrepaired. In addition, chromosome painting allows chro- 
mosomes to be stained for identification of structural and sequential or numerical 
abnormalities linked to radiation and chemical exposure, cancer, and inherited dis- 
eases. 

In addition to the redistribution of containments, we need to consider the effects 
of fire upon other substances. For example, we must consider chemical reactions 
which may take place when multiple herbicides are burned together. For instance, 
one chemical being most often utilized on public lands is Tordon. But Tordon is also 
called Grazon, and the active ingredient is picloram, better known as Agent White, 
similar to Agent Orange, and one of several defoliants used in Vietnam. In fact, 
Agent White (picloram) appeared in 5 of the 15 defoliants used there. Agent White 
is currently being sprayed by the U.S. on the coca fields in Columbia as part of the 
drug war. In 1998, Dow Chemical, manufacturer of Agent White (picloram) tried to 
halt its use, warning that it does not bind well with soil, easily washes into the 
groundwater and could cause irreparable damage to the Amazon Rainforest. Yet, 
U.S.G.S. Pesticide 1992 Annual Use Map showed estimated annual agricultural use 
of Agent White to be less than 0.370 pounds per square mile per year. The map 
shows the entire State of Nevada has been exposed. This is a lot, and has probably 
increased since that time. If it’s dangerous to the water and forest areas of Colom- 
bia, it is dangerous here in the U.S. The use of Tordon is banned in some countries. 

Also commonly used are 2, 4-D which forms poisonous gas in fire. It is on the 
Hazardous Substance List because it is regulated by OSHA. The chemical is a 
mutagen (changes the genetic structure), a teratogen causing birth defects, and a 
carcinogen particularly related to breast cancer. Short term effects of its use include 
the death of animals, birds, fish, and plants within 2-4 days after exposure. About 
91.7 percent of 2, 4-D will eventually end up in water. In 1990, the Clean Air Act 
announced 2, 4-D as a hazardous air pollutant. Run off vapors can kill non-target 
plants. Agent Orange was a mix of 2, 4-D and 2, 4, 5-T. Another name for 2, 4, 
5-T is Weedar. And both of these chemicals appear on the recommended list of 
chemicals used on public lands. 

Garlon is also known as triclopyr (both names appear separately on the rec- 
ommended treatment list as if they are different herbicides). Triclopyr’s chemical 
structure is very similar to 2, 4, 5-T. The MSDS sheet includes the following data: 
Nitrogen oxides, hydrogen chloride, and phosgene may result under fire conditions 
and NIOSH/MSHA requires approved SCBA and full protective equipment for fire- 
fighters. Garlon-treated wood that is burned during forest fires, or in wood stoves 
at home produces a dioxin, one of the most damaging compounds to living orga- 
nisms. Garlon is an endocrine disrupter. 

It mimics a plant hormone, acting systematically to kill the plant or tree. The hor- 
mone that Garlon mimics is perceived by the human body to be estrogen. In women, 
this may result in breast cancer, miscarriages, infertility, birth defects, and possibly 
ovarian cancer. In men, it can cause prostate or testicular cancer and reduction of 
sperm count. It also may aggravate liver and kidney disease. We do not know what 
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the effects of burning multiple pesticides and the full extent of the risk to public 
health from such events. 

I suggest that a more appropriate methodology for determining causation of the 
Fallon leukemia clusters would use a multidimensional model for analysis. In other 
words, rather considering singular etiologies, as suggested by Prescott from CDC at 
the hearings, a more complex multi-factor dynamic process may be in operation. We 
might hypothesize very generally that exposure to radionuclides such as tritium, 
plutonium, or DU, might cause mitochondrial damage to cells. In addition to other 
functions, mitochondria contribute to a sort of “programmed cell-suicide”. For exam- 
ple, in certain stages of fetal development, humans have webbed fingers. The mito- 
chondria detect this, and at the appropriate time, seek to destroy the web cells, leav- 
ing humans with fully formed fingers. This cell-suicide is necessary. 

However, when exposed to an error or to toxins or radionuclides, the mitochondria 
engage in a process of “unprogrammed cell suicide.” Thus, healthy cells are de- 
stroyed. Such suicides may lead to destruction of critical elements of immune sys- 
tem function, resulting in cancers, leukemia, and the inability to fight the effects 
of various viruses and bacteria. The cells may be more vulnerable to effects of expo- 
sure to chemicals or pesticides. In addition, adequate production of certain 
neurotransmitters and hormones might be disrupted leading to diabetes or neuro- 
logical damage. These medical conditions have been reported as increasing in the 
general population, and though differing in appearance, may be reflecting a basic 
underlying cellular assault caused by radiation exposure. I refer you to the work of 
Guy Brown. 

Thank you for your thoughtful consideration. 

Sincerely, 


Bonnie Eberhardt Bobb, 

Shundahai Network. 


Statement of General Accounting Office, Health, Education, and Human 
Services Division, Washington, DC. 

Toxic Chemicals — Long-Term Coordinated Strategy Needed to Measure 
Exposures in Humans 

State and local officials report continuing public concern over the health risks 
posed by exposures to toxic chemicals, ranging from heavy metals such as arsenic 
found at national hazardous waste sites to common pesticides used in and around 
the home. For example, increasing rates of cancer in various communities have 
prompted questions about the potential link to residues from pesticides, indoor air 
pollutants, and other toxic chemicals. Historically, estimates of human exposure to 
toxic chemicals have been based on the concentration of these chemicals in environ- 
mental media — such as air, water, and food — along with assumptions about how 
people are exposed. Federal monitoring efforts have primarily focused on this type 
of measurement. However, according to public health experts, measurements of in- 
ternal doses of exposure — actual levels of chemicals or their metabolites 1 in human 
tissues such as blood or urine — can be a more useful measure of exposure for some 
purposes. 

Over the past decade, advances in laboratory technology have provided new tools 
for measuring a broad range of chemicals in human tissues — tools that can help re- 
searchers and health officials assess’ how much of a chemical has been absorbed in 
the body and provide more accurate measurements of exposure to relate to potential 
health risks. When gathered for the U.S. population, such data can help identify 
new or previously unrecognized hazards related to chemical substances found in the 
environment, monitor changes in exposures over time, and establish the distribution 
of exposure levels among the general population. These data can also help identify 
subpopulations — such as children, low-income groups, or ethnic minorities — that 
might be at increased risk because they face particularly high levels of exposure. 
State and local health officials can use information on typical exposures in the gen- 
eral population to help assess environmental health risks for specific sites or popu- 
lations within their borders and to keep local residents informed. For example, local 
officials in one community collected exposure measurements before, during, and 
after the burning of arsenic-contaminated soil and found that no excess exposure — 
as compared to typical levels found in the population — had occurred. 


1 Metabolites result from the interaction of the chemicals with enzymes or other chemicals in- 
side the body. 
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In light of the potential benefits offered by these new technologies, you asked us 
to review efforts to collect and use such information at both the State and Federal 
levels. Specifically, you asked us to (1) determine the extent to which State and Fed- 
eral agencies — in particular, the Department of Health and Human Services (HHS) 
and the Environmental Protection Agency (EPA) — collect human exposure data 2 on 
potentially harmful chemicals, including data to identify at-risk populations, and (2) 
identify the main barriers hindering further progress in such efforts. 

We compiled a list of more than 1,400 naturally occurring and manmade chemi- 
cals considered by HHS, EPA, and other entities to pose a potential threat to human 
health. These included chemicals prioritized for safety testing (based on EPA’s find- 
ings that the chemicals may present unreasonable health risks), chemicals linked 
to cancer, toxic chemicals frequently found at Superfund sites, and certain pesticides 
monitored in foods or thought to be potentially harmful to humans. For these chemi- 
cals, we assessed the extent to which major HHS and EPA survey efforts — specifi- 
cally HHS’ National Health and Nutrition Examination Survey (NHANES) and 
EPA’s National Human Exposure Assessment Survey (NHEXAS) phase I (pilot sur- 
veys) — were collecting human exposure data. We also surveyed 93 environmental 
health officials in 50 States and the District of Columbia, receiving responses from 
81 officials in 48 States for a response rate of 87 percent. At the Federal level, we 
focused on survey data collected for the general (non-occupationally exposed) popu- 
lation. We excluded federally sponsored academic and private sector research. Ap- 
pendix I explains our scope and methodology in more detail. We conducted our work 
from March 1999 through March 2000 in accordance with generally accepted gov- 
ernment auditing standards. 


RESULTS IN BRIEF 

Federal and State efforts to collect human exposure data are limited, despite some 
recent expansions. HHS and EPA have been able to take advantage of improved 
technology to measure exposures for more people and for a broader range of chemi- 
cals. Still, with existing resources, HHS and EPA surveys together measure in the 
general population only about 6 percent of the more than 1,400 toxic chemicals in 
our review. For those toxic chemicals that we reviewed, the portion measured 
ranged from 2 percent of chemicals prioritized for safety testing to about 23 percent 
of those chemicals most often found at Superfund sites and considered to pose a sig- 
nificant threat to human health. Even for those chemicals that are measured, infor- 
mation is often insufficient to identify smaller population groups at high risk, such 
as children in inner cities and people living in polluted locations who may have par- 
ticularly high exposures. At the State level, efforts are similarly limited. Almost all 
State officials who we surveyed said they highly valued human exposure data for 
populations within their borders, and many provided specific examples of how such 
data have provided useful information for interpreting citizens’ health risks and 
guiding public health actions. For example, State officials in nine States used 
human samples not only to identify who was exposed to a toxic pesticide illegally 
sprayed in citizens’ homes, but to identify houses most in need of clean-up. Despite 
this perceived value, most officials reported that they were unable to collect or use 
human exposure data in most of the cases where they thought it was important to 
do so. 

Three main barriers limit Federal and State agencies’ abilities to make more 
progress. First, Federal and State laboratories often lack the capacity to conduct 
measurements needed to collect human exposure data; additionally, for most of the 
chemicals on our list, no laboratory method has been developed for measuring the 
chemical levels in human tissues. The second barrier, particularly voiced by State 
officials, relates to the lack of information to help set test results in context. Public 
health officials said they need more information on typical exposures in the general 
population so that they can compare this information with people’s levels at specific 
sites or with specific populations in their States. They also said they needed more 
research to relate exposure levels to health effects for the chemicals of concern in 
their States. The third barrier, of particular concern at the Federal level, is that co- 
ordinated, long-term planning among Federal agencies has been lacking, partly be- 
cause of sporadic agency commitments to human exposure measurement and moni- 
toring. HHS and EPA officials indicated that they have been discussing the merits 


2 The scientific community uses varying terminology when referring to human exposures. 
Often, external contacts with chemicals are defined as “exposures,” and internal measurements 
of exposure are referred to as “doses.” Doses are also considered a measure of exposure. Our 
review focused primarily on efforts to gather internal exposure measurements through human 
tissue in the non-occupationally-exposed population. To simplify reporting, we are referring to 
such internal exposure measurements as “human exposure” data. 
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of establishing a coordinated interagency human exposure program, but they have 
not yet formalized or agreed upon a long-term strategy. A long-term coordinated 
strategy should also ensure adequate linkages between collection efforts and agency 
goals, provide a framework for coordinating data collection efforts that considers in- 
dividual agencies’ needs and expertise, provide a framework for identifying at-risk 
populations, and consider States’ needs for information. To address these needs, we 
are recommending that the Secretary of HHS and the Administrator of EPA develop 
a coordinated Federal strategy for the short- and long-term monitoring and report- 
ing of human exposures to potentially toxic chemicals. 

BACKGROUND 

EPA projects a continuing upward trend in environmental compliance costs for 
pollution control measures, amounting to an estimated $148 billion this year. Hun- 
dreds of millions of dollars are spent monitoring levels of toxic chemicals in the en- 
vironment — for example, approximately $139 million of Federal funding supported 
national air-quality monitoring networks in the United States in fiscal year 1999. 3 
Despite these expenditures, what often is not known is the extent to which people 
are exposed to potentially harmful chemicals in their daily lives, the chemicals to 
which they are most often exposed, the levels of such exposure, how exposures 
change over time in relation to regulatory policies, and the sources of exposure. Pol- 
icymakers, regulators, researchers, and public health officials must often rely on es- 
timates of human exposure levels for the general population or for smaller groups 
thought to be at risk. Such estimates are often derived from data showing the ex- 
tent the chemicals are found in the air, water, food, or other environmental media 
and assumptions about how and at what rate the body absorbs the chemicals it con- 
tacts. A variety of methods for measuring exposures are considered to be more direct 
than those that measure chemicals in the ambient environment. These methods 
measure exposures in people’s more immediate environments and include tools such 
as personal air monitors, which measure chemicals that may be inhaled. For several 
chemicals and purposes, measuring internal exposure levels in human tissues is 
considered the most useful and accurate measure and an important piece of the in- 
formation needed to link contaminants in the environment with adverse health ef- 
fects. 

While officials may be able to collect internal exposure levels at a local level, the 
results are difficult to interpret without information such as comparative data to 
show what exposure levels might be considered high or research findings linking ex- 
posure levels to specific health effects. Because of the need for improved data on 
actual human exposures found in the general population, the National Research 
Council (NRC), an arm of the National Academy of Sciences, recommended in 1991 
that the Nation adopt a new program to monitor chemical residues in human tis- 
sues, such as blood. NRC noted that determining the concentrations of specific 
chemicals in human tissues could serve to integrate many kinds of human expo- 
sures across media such as air, water, or food and over time. As one component of 
an effort to manage environmental quality and protect public health, NRC reported 
that a well-designed national program for monitoring toxic chemicals in human tis- 
sues was needed. 4 NRC pointed out that human exposure data could be used to help 
monitor changes in the population’s exposure to chemicals and identify population 
groups — by factors such as age or geographic location — that might be at increased 
risk because they face higher levels of exposure. 

Direct biological monitoring of human exposure to chemicals has been made in- 
creasingly possible by recent advancements in analytical chemistry and molecular 
biology. Methods have been developed to measure smaller levels of toxicants in body 
tissues and to do so with smaller sample amounts. 5 For example, a few years ago 
a laboratory would need 100 milliliters of blood to detect dioxins in the part- 
per-billion range. New test methods use less than 10 milliliters and are capable of 


3 The Role of Monitoring Networks in the Management of the Nation’s Air Quality, National 
Science and Technology Council, Committee on Environment and Natural Resources, Air Qual- 
ity Research Subcommittee (Mar. 1999). 

4 According to NRC, human monitoring data alone can signal the need to conduct studies on 
specific environmental chemicals, but these data are best viewed as one component of a com- 
prehensive environmental monitoring program. Human measurements are best supplemented 
with knowledge of contaminant sources, environmental pathways, environmental concentrations, 
time patterns and locations of exposure, routes of entry into the body, material toxicity, and la- 
tency. See NRC, Commission on Life Sciences, Monitoring Human Tissues for Toxic Substances 
(Washington, DC.: National Academy Press, 1991) . 

5 Other human biological tissues that might be used for measurements of chemical concentra- 
tions include fat tissue, breast milk, semen, urine, liver specimens, hair, fingernails, or saliva. 
Human breath has also been used to measure exposure to certain chemicals. 
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detecting concentrations in the parts-per-trillion range. Single samples can also now 
be used to detect low concentrations of multiple chemicals. Since 1995, for example, 
laboratory methods have been developed to detect polycyclic aromatic hydrocarbons, 
a group of more than 100 chemicals formed during the incomplete burning of coal, 
oil, gas, garbage, tobacco, and other substances. 

Lead is an example of a chemical that has been monitored extensively by meas- 
uring absorption into human tissues — specifically, lead levels in the blood. Elevated 
levels of lead in the blood can cause learning problems and, at extreme levels, result 
in serious brain or kidney damage. Data on blood lead levels have been collected 
for the national population since 1976. Public health officials, researchers, and oth- 
ers have used lead exposure data from large- and small-scale studies in many ways 
to identify at-risk populations, evaluate regulatory actions, improve the models used 
to estimate exposure, and identify significant sources of preventable exposure, as 
shown in the following examples. 

• Identifying at-risk populations: National blood lead data revealed that low- 
income children living in houses built before 1946 had a prevalence of elevated blood 
lead levels of 16.4 percent as compared to 4.4 percent for all children ages 1 through 
5; non-Hispanic black children in similar housing had a prevalence of 21.9 percent — 
the highest risk of elevated blood lead levels of any demographic group. Using this 
information, State and local health of officials can more effectively target screening 
and treatment efforts. 

• Establishing and evaluating public health-related policies: In the 1980’s, EPA 
was considering whether or not to make permanent a temporary ban on lead in gas- 
oline. National data on lead exposure showed a decline in average blood lead levels 
that corresponded to the declining amounts of lead in gasoline. Based on this and 
other information, EPA strengthened its restrictions on lead in gasoline and re- 
quired a more rapid removal of lead from gasoline. 

• Improving models used to estimate exposure: Experts indicate that an increas- 
ingly important use of human exposure data has been as a “reality check” on other 
indexes of exposure, such as questionnaires about activities or work histories, to as- 
certain whether exposures may have occurred. For example, prior to the decision to 
phaseout lead in gasoline, exposure models suggested that eliminating lead in gaso- 
line would have only a slight effect on blood lead levels, while actual testing showed 
a more dramatic effect. 

• Identifying key sources of exposure: When combined with other exposure data, 
exposure measurements can help reveal the source of the exposure — an essential 
step in developing and monitoring intervention strategies designed to reduce or 
eliminate harmful exposures. For example, when no evidence of lead paint — the 
most common source of lead contamination — was found in the home of a child whose 
blood showed abnormal levels of lead, public health officials were baffled. Observa- 
tional data on how and where the child spent time and environmental data from 
the surfaces most often encountered revealed that lead-contaminated stuffing in a 
toy the child chewed likely accounted for the high exposure. The child’s blood lead 
level declined when the contaminated toy was removed. 

While lead is unique among chemicals in that it has been extensively studied — 
decades of research has shown its harmful effects at increasingly lower levels — such 
research has been possible in part because of laboratory advances in measurement 
technology. Over the years, as technology improved the ability to measure smaller 
and smaller amounts of lead in the bloodstream, researchers have been able to iden- 
tify increasingly subtle adverse effects by linking blood lead levels and changes in 
neurobehavioral functioning. 

CURRENT MEASUREMENT EFFORTS COVER FEW CHEMICALS AND SITUATIONS 

Although HHS and EPA each are expanding their survey efforts to use new tech- 
nologies and measure a broader range of exposures in the national population, their 
measurement efforts cover a limited portion of the more than 1,400 potentially 
harmful chemicals we reviewed. These surveys also remain of limited value for iden- 
tifying at-risk populations, because in the case of their survey efforts, sample sizes 
to date have been insufficient — and, for most chemicals, not representative of the 
general population. In addition, Federal efforts to help assess potential dispropor- 
tionate exposures by collecting data on communities living near Superfund sites 
have been limited to few locations. State agencies reported that their efforts are also 
limited, despite the importance they place on using such data in their studies of 
population- or site-specific situations within their borders. According to State envi- 
ronmental health officials, they are often unable to collect these data. 
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Federal Efforts Are Expanding 

In our examination of the HHS and EPA surveys, we found that the types of 
chemicals measured have recently increased. For the past 40 years, HHS’ Centers 
for Disease Control and Prevention (CDC) has collected through a survey nationally 
representative data on the health and nutrition of the U.S. population. Exposure 
measurements are one component of this survey. In the mid-1990s, EPA’s Office of 
Research and Development initiated a human exposure survey, which is currently 
in its pilot phase in three locations across the country. A third more recent effort 
to monitor human exposures to select chemicals was initiated in 1996 by HHS’ Na- 
tional Institute of Environmental Health Sciences (NIEHS) of the National Insti- 
tutes of Health (NIH). For each of these Federal efforts, laboratory measurements 
are largely conducted by the laboratory at CDC’s National Center for Environmental 
Health, which also developed many of the methods for performing these measure- 
ments. 

CDC’s National Health and Nutrition Examination Survey 

CDC collects human exposure data as part of NHANES, which has been con- 
ducted periodically since 1960 and, beginning in 1999, has been conducted annually. 
NHANES monitors trends in health status by conducting interviews and physical 
assessments on a nationally representative sample of about 5,000 people per year. 
NHANES collects blood and urine samples for many purposes, such as assessing 
cholesterol levels and the prevalence of diabetes. Since 1976, these samples have 
also been used to measure exposure to selected chemicals, and excess samples are 
banked for future research. In the past, CDC’s human exposure monitoring efforts 
have focused largely on lead, cadmium, and a few pesticides and volatile organic 
compounds — chemical compounds which include a number of animal and known or 
suspected human carcinogens found in tobacco smoke, building supplies, and con- 
sumer products. 6 Starting with the 1999 NHANES, CDC proposed to measure up 
to 210 chemicals in human tissues as staff and other resources permitted. These 
chemicals include metals such as mercury, which at high levels may damage the 
brain, kidneys, and developing fetus; polyaromatic hydrocarbons (a group of com- 
pounds found in sources such as foods that have been grilled); and volatile organic 
compounds, such as benzene. At the time of our review, a CDC official indicated 
that resources allowed them to include about 74 chemicals for 1999 and 2000. The 
estimated marginal costs for the environmental exposure-related components of the 
NHANES 1999 survey were about $5 million. 

EPA’s National Human Exposure Assessment Survey 

To expand upon and replace its National Human Adipose Tissue Survey 
(NHATS) — a tissue monitoring program, which ended in 1992-EPA initiated in 1993 
pilot surveys for NHEXAS in three regions of the country. 7 A goal of the NHEXAS 
pilots is to obtain knowledge on the population’s distribution of total exposure to 
several classes of chemicals and to test the feasibility of collecting representative 
survey data on people’s total exposures. NHATS focused on monitoring human fat 
tissues for persistent organochlorine pesticides and polychlorinated biphenyls (PCB); 
NHEXAS has broadened this focus in two ways. First, in addition to measuring 
chemical levels in samples such as blood or urine, the NHEXAS pilot surveys in- 
cluded measurements of chemicals in air, foods and beverages, water, and dust in 
individuals’ personal external and internal environments. To conduct these meas- 
urements, the pilot surveys used tools such as questionnaires, activity diaries, air- 
monitoring badges worn by the individual or other air-monitoring devices, and tap 
and drinking water and food samples. Such data are important for purposes such 
as identifying the most important sources or routes of exposure and for taking ac- 
tions to reduce or prevent exposures. Second, the NHEXAS pilot surveys included 
more types of chemicals than pesticides, such as lead and other heavy metals. The 
NHEXAS pilots, however, included fewer chemicals than its predecessor — which 
measured about 130 pesticides and PCBs in human fat tissue — in part because mon- 
itoring levels of any given chemical in personal environments and in human tissues 
requires significantly more laboratory measurements for the same chemical. EPA’s 
NHEXAS pilot surveys, which have tested biological samples from about 460 partici- 
pants, have collectively measured up to 46 chemicals, including pesticides, heavy 


6 Special reference studies supported by the Agency for Toxic Substances and Disease Registry 
were also conducted on nonrepresentative samples of a portion of the people participating in the 
most recently completed segment of NHANES (conducted from 1991 through 1994). These spe- 
cial studies assessed exposure to 45 pesticides and volatile organic compounds. 

7 Specifically, pilot surveys were conducted in Arizona, Maryland, and, EPA’s region 5 (Illinois, 
Indiana, Michigan, Minnesota, Ohio, and Wisconsin). 
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metals, and volatile organic compounds in blood, urine, or hair. Once data from 
these pilot surveys have been further analyzed, EPA intends to assess the feasibility 
and cost of conducting a national effort to collect total exposure data. To date, EPA 
has invested about $20 million to support the pilot surveys. Very preliminary esti- 
mates by EPA for a national survey range from $20 million to $30 million per year 
over 10 years or more. 

National Institute Environmental Health Sciences’ Human Exposure Initiative 

In 1996, NIEHS began an initiative to collect human exposure data. This initia- 
tive was started as a collaboration between NIEHS and CDC to improve under- 
standing of human exposures to hormonally active agents — also called “environ- 
mental endocrine disrupters” — for the national population. 8 The effort was intended 
to build upon the chemical monitoring in NHANES by supporting the development 
of laboratory methods and measurement of previously unmeasured chemicals in 
human tissues collected from NHANES and other studies. NIEHS and CDC signed 
an interagency agreement, under which CDC will develop methods for measuring 
and will measure in blood, urine, or both up to 80 chemicals thought to be 
hormonally active agents. For this effort, CDC obtained samples of about 200 peo- 
ple — most of whom are from the ongoing sampling of the general population under 
NHANES. 

In 1999, officials of NIEHS and the National Toxicology Program (NTP) — an inter- 
agency effort to coordinate toxicological research and testing activities of HHS, 
which is administratively housed at NIEHS — proposed to expand upon the initial 
collaboration and formalized the undertaking as the Human Exposure Initiative. 
Specifically, they proposed a broader interagency effort to quantify human internal 
exposures to chemicals released into the environment and workplace. One signifi- 
cant purpose of this effort was to help prioritize those chemicals and chemical mix- 
tures to be studied by NTP, recognizing the limited resources available for toxi- 
cological testing and the need for better information to prioritize which chemicals 
should be tested. According to NTP officials, although NTP is the nation’s largest 
Federal toxicology testing program, it can initiate only 10 long-term cancer studies 
and 10 reproductive studies per year. 9 NIEHS provided a list of 131 chemicals it 
hoped would be measured through this expanded effort. At the time of our review, 
however, program officials told us that NIEHS had not published data from the 
chemicals CDC had measured under this agreement, and CDC was developing the 
laboratory methods needed to measure many of the chemicals identified by NIEHS 
as needed. 10 (For more information on NHANES, NHATS, NHEXAS, and NIEHS’ 
Human Exposure Initiative, see app. II.) 

Despite Expansion, Chemicals Covered in Exposure Measurements Remains Limited 

Despite these expanded efforts, NHANES and the NHEXAS pilot surveys cover 
only about 6 percent (or 81) of the 1,456 potentially harmful chemicals in our re- 
view. We compared the chemicals measured by these surveys to eight selected lists 
of chemicals of concern. 11 Our selection was based, in part, on our assessment and 
input from experts that these lists contained chemicals of higher concern to human 
health. 12 However, the listed chemicals represent a small portion of those that are 


8 The concern about endocrine disrupters originated from the finding that some synthetic 
chemicals in the environment are associated with adverse reproductive and developmental ef- 
fects in wildlife and mimic the actions of female hormones. According to NRC, although it is 
clear that exposures to hormonally active agents at high concentrations can affect wildlife and 
human health, the extent of harm caused by exposure to these compounds in concentrations that 
are common in the environment is debated. See NRC, Commission on Life Sciences, Hormonally 
Active Agents in the Environment (Washington, DC: National Academy Press, July 1999). 

9 According to NTP officials, chemicals are tested for cancer and noncancer endpoints — includ- 
ing effects on reproduction, development, nervous system, and immune systems — using tradi- 
tional bioassays as well as newly validated tests. Validation of new tests is achieved through 
an NTP interagency center involving 15 Federal agencies or institutes. 

10 CDC officials indicated that, by the end of 1999, it had developed laboratory methods to 
measure more than half of the chemicals under the agreement with NIEHS. 

11 “We excluded NHATS and Human Exposure Initiative chemical lists from our analysis. 
NRC’s 1991 review of the NHATS program raised questions about the representativeness of the 
results and the methods used to handle the tissue specimens, among other questions. The 
Human Exposure Initiative measurements were not available at the time of our review and, 
thus, which chemicals had been or are currently being measured was not known. 

12 We selected these lists based on input from program officials and experts at EPA, HHS, 
the Association of Public Health Laboratories, and the Pew Commission on Environmental 
Health and our assessment that the criteria for listing a chemical demonstrated that exposure 
could potentially be harmful to humans. There are many toxic chemical lists maintained by dif- 
ferent programs and agencies for different purposes that we did not include in our review and. 
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regulated or are of potential public health importance. For example, there are over 
7,000 lists of chemical substances and classes that are regulated under the Toxic 
Substances Control Act and the Emergency Planning and Community Right-to- 
Know Act. 

For those individual lists that we reviewed, the portion of toxic chemicals meas- 
ured ranged from 2 percent of chemicals prioritized for safety testing (based on 
EPA’s findings that the chemicals may present unreasonable risks) to about 23 per- 
cent of chemicals most often found at the nation’s Superfund sites and identified as 
posing the most significant threat to human health. See table 1 for each of the lists 
reviewed and the extent to which NHANES or the NHEXAS pilots are measuring 
these chemicals, and appendix I for a discussion of each list included in our review. 

Table 1. — Extent to Which Human Exposure Data Are Collected for Potentially Harmful Chemicals 
Through NHANES or the NHEXAS Pilot Surveys 


Priority chemicals 


Chemicals meas- 
ured or being 
measured 

Description of list 

No. in 

list 

No. 

Percent 

Chemicals found most often at the national Superfund sites and of most potential threat to 
human health 

275 

62 

23% 

EPA's list of toxics of concern in air 

168 

27 

16 

Chemicals harmful because of their persistence in the environment, tendency to bioaccumu- 
late in plant or animal tissues and toxicity 

368 

52 

14 

Pesticides of potential concern as listed by EPA's Office of Pesticide Programs and the U.S. 
Department of Agriculture’s Pesticide Data Program 

243 

32 

13 

Chemicals that are reported in the Toxic Release Inventory; are considered toxic; and are 
used, manufactured, treated, transported, or released into the environment 

579 

50 

9 

Chemicals that are known or probable carcinogens as listed in HHS' Report on Carcinogens! 1 

234 

17 

7 

Chemicals most in need of testing under the Toxic Substances Control Act (Master Testing 
list) 

476 

10 

2 


Note: Our analysis was based on human exposure data collected through NHANES or the NHEXAS pilot surveys through 2000. 

a The Report on Carcinogens list may also include pharmaceutical agents, substances of primarily occupational concern, and banned sub- 
stances. According to NIEHS officials, this may account for their lower inclusion in NHANES or the NHEXAS pilots. NIEHS and NTP officials in- 
dicated that, in addition to these chemicals, NTP reports results of its chronic bioassays for cancer in its technical report series. There are 
now approximately 500 reports, which collectively include nearly 250 chemicals found to cause cancer in rodents. Officials indicated that an- 
other useful evaluation would assess the proportion of rodent carcinogens for which human exposure data are collected and that NTP is plan- 
ning to conduct such an evaluation. 

While many potentially harmful chemicals in these lists are not measured in the 
population, NHANES or the NHEXAS pilot surveys contain a greater portion of 
chemicals considered of higher priority. Two toxic chemical lists we reviewed — one 
ranking chemicals frequently found at Superfund sites and one ranking selected 
chemicals compiled by EPA — prioritized chemicals based on their potential to harm 
human health We examined the highest-ranked chemicals on these lists and found 
that higher proportions of these chemicals were or will be measured compared to 
the overall list. A CDC laboratory official also indicated CDG was in the process of 
developing methods to measure a number of the chemicals on these lists and 
planned to measure other chemicals in future efforts if they have adequate re- 
sources to do so. 

• Ranking of chemicals frequently found at Superfund sites: Developed by EPA 
and HHS’ Agency for Toxic Substances and Disease Registry (ATSDR), which con- 
ducts public health assessments or other health investigations for populations living 
around national Superfund sites, this list ranks substances that are most commonly 
found at Superfund sites and pose the most significant potential threat to human 
health due to their known or suspected toxicity and potential for human exposure. 
Of the top 40 chemicals on this list, CDC indicated that 9 were currently being 
measured in NHANES. CDC hopes to include an additional 30 of the top 40 in fu- 
ture efforts; 11 of these 30 chemicals, however, were included in the NHEXAS pilot 
surveys. 

• Ranking of selected toxic chemicals compiled by EPA: These rankings are based 
on a chemical’s persistence, tendency to accumulate in plants and animals, and tox- 
icity. CDC indicated 4 of the top 22 chemicals on this list based on their health haz- 


as such, the ones we reviewed do not necessarily individually or collectively represent the chemi- 
cals of highest concern to human health. 
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ard 13 were currently being measured in NHANES. CDC hopes to include the re- 
maining 18 in future efforts; 6 of the 18 chemicals were included in the NHEXAS 
pilot surveys. 

Federal Efforts Are Limited for Identifying At-Risk Subpopulations 

In recent years, Federal agencies have been charged with identifying whether cer- 
tain populations — including minorities, people with low incomes, and children — dis- 
proportionately face greater health risks because they have greater exposure to en- 
vironmental hazards. 14 Researchers increasingly recognize that the scarcity of ade- 
quate and appropriate data, especially for exposures and related health effects, 
hinders efforts to more systematically identify groups that may be at risk. 15 Lacking 
such data, past efforts to identify the exposures of certain demographic groups have 
often relied on measures of chemical levels in the surrounding environment. For ex- 
ample, some studies around hazardous waste sites and industrial plants have shown 
that minorities and low-income subpopulations are disproportionately represented 
within the geographic area around the sites. Such studies are limited in identifying 
the actual health risk because they must make assumptions about how these sub- 
stitute measures, such as how close one lives to a hazardous waste site, relate to 
actual exposures experienced by people. 

To identify groups whose exposure is disproportionately greater than that experi- 
enced by the remainder of the population — and thereby provide more definitive as- 
sessments of whether certain groups potentially face greater health risks — health of- 
ficials and researchers might measure exposure levels for (1) a representative sam- 
ple and analyze the characteristics of subpopulations with the highest exposures or 
(2) a population thought to be at high risk and compare it to measurements from 
a reference population. 16 We examined the extent to which Federal survey data on 
human exposures collected to date could be used to assess characteristics of those 
groups most exposed. We also examined the extent to which human exposure data 
was collected on a population considered to be at higher risk — specifically, those liv- 
ing around national priority hazardous waste sites. In each effort, the information 
collected has been limited, as discussed below. 

Sampling Not Sufficient to Identify Many Highly Exposed Groups 

Representative sampling is required to identify at-risk subpopulations in a non- 
biased way — that is, without presupposing that a certain group is at higher risk. 
The sample must also be large enough to ensure highly exposed subpopulations can 
be objectively identified. 17 For nearly all chemicals except lead, however, past Fed- 
eral collection of human exposure data in NHANES and the NHEXAS pilot surveys 
has been insufficient to identify whether disproportionate exposures are occurring 
in many demographic groups. In the case of NHANES, the sample is generally 
drawn to reflect the national population as a whole. 18 Consequently, the sample of 
the group of interest may be too small to draw meaningful conclusions about charac- 
teristics, such as exposures, of the group. In the past, most NHANES exposure 
measurements were conducted among non-randomly-selected samples and from only 
a portion of the surveyed participants, thus limiting the ability to identify highly 
exposed groups. Lead was an exception. Data for blood lead levels in children have 
been the most comprehensively collected, and certain characteristics have been 
clearly associated with a higher prevalence of blood lead levels. EPA has concluded 


13 EPA’s prioritized chemical list ranks chemicals based on the length of time to break down, 
the degree to which they accumulate in plants and animals, and their toxicity. Both ecological 
and health risk scores are calculated. We used only the health risk scores in our analysis. 

14 Executive Order 12898 requires that each agency identify and address as appropriate dis- 
proportionately high and adverse human health or environmental effects of its programs, poli- 
cies, and activities on minority populations and low-income populations in the United States and 
its territories and possessions. Executive Order 13045 established similar requirements with re- 
spect to children. 

15 S. Perlin, K. Sexton, and D. Wong, “An Examination of Race and Poverty for Populations 
Living Near Industrial Sources of Air Pollution,” Journal of Exposure Analysis and Environ- 
mental Epidemiology, Vol. 9, No. 1 (1999), pp. 29-48. 

16 D. Wagener, D. Williams, and P. Wilson, “Equity in Environmental Health: Data Collection 
and Interpretation Issues,” Toxicology and Industrial Health, Vol. 9, No. 5 (1993), pp. 775-95. 

17 The feasibility of using a representative survey to identify at-risk subpopulations based on 
individual characteristics (such as age, race, or income level) or location (such as a city, county, 
or State) depends on sample design and size — that is, on how the participants are selected and 
how many participants are included. Generally, the lower the percentage of the population in 
question in the sample, the less the data can be used to develop precise estimates of exposure 
or to distinguish exposure levels between subgroups. 

18 Certain groups may be included at a higher rate or oversampled to ensure a greater level 
of accuracy. For example, between 1988 and 1994, children ages 2 months through 5 years sur- 
veyed in NHANES were oversampled. 
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that the evidence is unambiguous: children of color have a higher prevalence of ele- 
vated blood lead levels than white children do, and children in lower-income families 
have a higher prevalence than children in higher income families. See table 2 for 
the most recent NHANES analysis. 

Table 2. — Prevalence of Elevated Blood Lead Levels in Children Ages 1 Through 5, by Selected 


Demographic Characteristics (NHANES, 1991 Through 1994) 

Characteristic of children in sample 

Percentage 
with ele- 
vated blood 
lead levels 

Race/ethnicity: 



Black, non-Hispanic 


11.2% 

Mexican-American 


4.0 

White, non-Hispanic 


2.3 

Income level: 



Low 


8.0 

Middle 


1.9 

High 


1.0 

Age group: 



1 through 2 


5.9 

3 through 5 


3.5 

Total age 1 through 5 


4.4% 


Source: CDC, “Update: Blood Lead Levels — United States, 1991-1994,” “Morbidity and Mortality Weekly Report, Vol. 46, No. 7 (1997), pp. 
141-5. 


CDC officials told us that representative data, such as that collected for lead, 
would be collected for a larger number of chemicals starting in 1999. However, CDC 
plans indicated that for most chemicals monitored, only a portion of NHANES sur- 
vey participants — generally one-third or fewer, depending on the type of chemical — 
would be tested. For some chemicals, only certain groups thought to be at higher 
risk may be tested. For example, NHANES will include measurement of certain per- 
sistent pesticides known as organochlorines in one-third of the survey participants 
ages 12 through 19. Children under 12 will not be assessed. 19 CDC officials indi- 
cated that people over 19 may be assessed if adequate resources are available to 
do so. Although most organochlorines are banned in the United States, some are 
still used in home and garden products, such as products for treating lice and con- 
trolling agricultural and structural pests and flame retardants used in synthetic fab- 
rics. 20 NHANES data from a one-third subsample will be useful for establishing ref- 
erence ranges within the population and illuminating exposure levels nationally; 
they will also be useful for identifying exposures of broad demographic groups, such 
as males and females. But these data are not enough to enable researchers to assess 
exposure levels of or characterize many potentially at-risk groups, such as the expo- 
sures of inner-city children in low-income families. 21 According to a CDC laboratory 


19 According to CDC officials, children under 12 will not be assessed because the volume of 
tissue samples needed to perform the measurement will not be available. Other measurements — 
such as those for lead, mercury, and cotinine (a metabolite of nicotine illustrating exposure to 
cigarette smoke) — will be performed for many in this age group. 

20 According to CDC laboratory officials, other NHANES exposure measurements planned for 
1999 and 2000 for a subsample of participants includes volatile organic compounds, mercury, 
nonpersistent pesticides, phthalates, and trace metals. Air toxic exposures to selected volatile 
organic compounds will be measured in personal measurements — such as chemical levels in the 
air, measured through badges, and chemicals in water samples — and in blood samples from a 
subsample of people ages 20 through 59. Mercury will be measured in the hair and blood of 
participants ages 1 through 5 and women ages 16 through 49. Nonpersistent pesticides or their 
metabolites are planned for measurement in one-half of participants ages 6 through 11 and one- 
third of participants ages 12 and over. Surveys and focused research indicate that household 
use of certain pesticides may be extensive, but little information is available concerning residen- 
tial or household exposures among the general population. Phthalates are planned for measure- 
ment in one-third of the participant ages 6 and older. Seventeen trace metals will be measured 
in one-third of participants ages 6 and older. Trace metals such as barium and beryllium have 
been associated with adverse health effects in occupational or laboratory studies but have not 
been monitored in the general population. 

21 The current design of NHANES samples allows several years of data to be combined. If ex- 
posure for chemicals is measured consistently over several years, then assessing risk factors 
may be increasingly possible over time. CDC officials indicated that for any annual NHANES 

Continued 
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official, targeted studies should be considered for groups that represent a small por- 
tion of the population. 

Similarly, the NHEXAS pilot surveys included representative samples of partici- 
pants in the three geographic locations covered. However, because of the smaller 
sample sizes, the work to date has also been too limited for much analysis of at- 
risk populations. 22 The pilot surveys included biological measurements for about 
200 people in six Midwestern States, about 180 people in Arizona, 23 and about 80 
people in Baltimore. 

Federal Efforts to Identify Communities of Concern Valuable, but Human Exposure 
Data Are Limited 

A second method to identify a subpopulation disproportionately at risk of adverse 
health effects is to compare exposure levels for a group thought to be at high risk 
with baseline measurements from a reference population. 24 This method can be 
used to determine, for example, the extent to which people in a neighborhood, com- 
munity, or geographic location are exposed relative to others. In cases where expo- 
sure levels have been identified as high compared to reference populations but po- 
tential health effects associated with those levels have not been researched, public 
health actions can help prevent further or increasing exposures, and these groups 
can be assessed for any subsequent health outcomes. 

One Federal effort, conducted by ATSDR, analyzes risks faced by communities 
near hazardous waste sites. ATSDR estimates that 12.5 million people live within 
1 mile of the nation’s 1,300 Superfund sites. The agency can collect biological sam- 
ples through exposure investigations as part of the public health assessment process 
or in response to requests from the public. 25 ATSDR officials said that human expo- 
sure data collected at Superfund sites have been useful in deciding on actions such 
as stopping or reducing exposures, relocating residents, referring residents for med- 
ical follow-up, reducing community anxiety, influencing priorities on site-specific 
clean-up, making referrals to researchers for assessing health links, and educating 
community and other health providers. As evidence, they pointed to the conclusions 
of an expert review panel, which stated in March 1997 that human exposure data 
were as important to exposure investigations and public health assessments as envi- 
ronmental monitoring results at the sites of concern. 26 However, the number of in- 
vestigations that included human exposure data has been limited. Between 1995 
and July 1999, ATSDR had gathered biological samples at only about 47 of the more 


full sample, a limited number of estimates for broad population subgroups can be developed. 
More detailed measures for smaller subgroups (for example, analyses by age, gender, and race 
and ethnicity) will require more years of data, generally 3 through 6 years — and even longer 
if a subsample is used — of data collected for all participants. Based on an annual sample of one- 
third of the participants, CDC indicated that estimates may be possible for very broad sub- 
groups, such as males or females; participants ages 6 through 19 or over 20; or a few major 
race and ethnicity groups, depending on the prevalence of the condition examined. 

22 One assessment of the data from Midwestern States provided some indication of potential 
differences in personal exposures between age groups, races, income segments, and house con- 
struction dates. Researchers cautioned that the data for some categories examined were small. 
This assessment did not report on exposure measurements from biological sampling in this sur- 
vey. (See E.D. Pellizzari, R.L. Perritt, and C.A. Clayton, “National Human Exposure Assessment 
Survey: Exploratory Survey of Exposure Among Population Subgroups in EPA Region V,” “ Jour- 
nal of Exposure Analysis and Environmental Epidemiology,” Vol. 9 (1999), pp. 49-55. 

23 These participants provided biological samples, such as blood and urine. Larger participant 
groups in the study areas provided environmental and food monitoring samples and responded 
to questionnaires. This excludes a related but separate study done in Minnesota reviewing pes- 
ticide exposures that was not one of the three formal pilot surveys. 

24 Determining the distribution of chemical exposure among a non-occupationally-exposed pop- 
ulation establishes a “reference range” that shows what can be considered background exposure 
and what can be considered high. With reference range information, officials concerned about 
exposures of groups can compare the groups’ exposures to those of the general population and 
determine whether public health action is warranted to prevent or reduce high levels of expo- 
sure. 

25 ATSDR conducts exposure investigations when (1) people have likely been exposed to a con- 
taminant, (2) more information is needed on the exposure, (3) an exposure investigation will pro- 
vide that information, and (4) that investigation will affect public health decisions. 

26 In its report, panel members suggested many improvements to ATSDR’s exposure investiga- 
tions, including creating a technical planning group to review emerging and innovative tech- 
nologies and establishing a national clearinghouse of collected data. ATSDR officials indicated 
that they had not been able to act on some of the panel’s suggestions because of limited staff 
and resources and other barriers to collecting data, such as the lack of laboratory methods for 
testing chemicals of interest ATSDR has nine staff to conduct exposure assessments for sites 
across the nation and can only respond to requests from communities or State or local officials 
for assistance rather than conducting such assessments as part of every new investigation. 
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than 1,300 Superfund sites. At least 34 of these investigations detected contami- 
nants in people and 16 found elevated levels. 

Other federally conducted efforts designed to monitor or collect data on the expo- 
sures of populations within selected communities or geographic regions have also 
been infrequent. 27 One such regional-scale effort under way is collecting data on ex- 
posures within selected communities along the border between Texas and Mexico. 
Officials from Mexico and Federal and State agencies in the United States are com- 
paring exposures of people in the border area with those in areas away from the 
border. Another study examined the exposures of people along the Arizona border 
compared to the exposures of people elsewhere in the State. This study collected en- 
vironmental samples for pesticides, metals, and volatile organic chemicals. Blood 
and urine samples were also tested to relate the environmental measurements to 
the measurements in human tissues for these chemicals. 

State Officials Value Human Exposure Data for Studies and Investigations but Do 
Not Often Include Them 

Most State officials who we surveyed highly valued human exposure data. How- 
ever, most could not include it in their exposure-related health studies, investiga- 
tions of concerns such as disease clusters, or surveillance efforts. Almost half of the 
officials responding to our survey estimated that they had participated in 10 or 
more exposure-related studies or investigations since 1996, with about 16 percent 
estimating they participated in 50 or more. However, about half of the officials indi- 
cated they could seldom if ever collect exposure data through human samples in 
their efforts. When data were developed, officials listed five main uses: (1) environ- 
mental health epidemiologic studies, (2) surveillance of diseases or conditions with 
suspected environmental causes, (3) investigations of citizen concerns, (4) planned 
or accidental chemical releases, and (5) disease clusters (see table 3). 28 State offi- 
cials we spoke with noted that human exposure data are often the most valid and 
persuasive evidence available to demonstrate whether, and to what extent, exposure 
has occurred or changed over time. In highly charged situations, where community 
trust has eroded, such data may be the only evidence acceptable to area residents. 

Table 3. — Examples of How State Officials Use Human Exposure Data 


Purpose 


Example 


Environmental health epidemiologic Using blood and urine samples from people who ate sport fish and were con- 
studies. cerned about undue exposure to dioxins, pesticides, and other chemicals, 

health officials determined these people had exposure to some chemicals 
from 2 to 10 times higher than levels in a reference population. Based on 
these results, officials will focus a larger health effects study on exposure to 
those chemicals. 


Surveillance of diseases or conditions 
with suspected environmental causes. 

Investigation of citizen concerns 


Investigation of planned or accidental 
chemical releases. 


Virtually all States collect information on blood lead levels in children to monitor 
and prevent lead poisoning. Some also monitor exposure to pesticides and 
other chemicals such as mercury and arsenic. 

Health officials used human tissue measurements and citizens' reports of ill- 
nesses to demonstrate that the combined effect of chemicals released into 
the environment posed a health hazard severe enough to warrant evacuating 
nearby residents. State and Federal officials subsequently closed a manufac- 
turing plant because of the harmful health effects of its chemical releases. 

Officials in nine States asked CDC to test tissue samples from almost 17,000 
individuals thought to have been exposed to methyl parathion, a deadly pes- 
ticide. CDC’s ability to measure the pesticide in human tissue and compare 
exposures across States was critical to identifying individuals with high expo- 
sures and houses most in need of clean-up. Because relocating residents and 
removing the pesticide from homes cost up to $250 000 per household, the 
exposure data helped officials avoid spending limited funds on houses that 
did not pose a health risk to the people living in them. One State official said 
the exposure results reduced the number of houses needing pesticide removal 
from hundreds to fewer than 10. 


27 Federal agencies also might fund academic research that is designed to identify commu- 
nities of concern. Assessing the extent that federally supported academic research included or 
focused on human exposure data to identify at-risk population was beyond the scope of our re- 
view. 

28 Since most States conduct surveillance for lead exposure, we asked officials to not include 
these efforts in their responses. See app. Ill for a copy of our survey. 
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Table 3. — Examples of How State Officials Use Human Exposure Data — Continued 


Purpose 

Example 

Investigation of disease clusters 

State health officials reviewed data on individual cases of cancer in one com- 
munity and for the entire State. When available data on known risk factors 
did not account for the increased incidence of breast cancer, officials began 
a more detailed study that included human tissue analysis. Blood samples 
were obtained from women before and after treatment began and from 
women in a control group. Results will be compared to reference range data 
developed by CDC. One goal of such studies is to help identify environmental 
factors that contribute to breast cancer risk. 


While mercury, arsenic, and pesticides were most often reported as being studied 
in human samples, some State officials reported using human exposure data for 
chemicals that CDC has since 1991 developed methods to measure. For example, 
about 15 percent of officials conducted studies of human exposure to volatile organic 
compounds, and almost 30 percent reported studies of exposure to PCBs using data 
from tissue analysis. 

Regardless of whether State officials had collected or used human exposure data 
in the past 4 years, about 90 percent of those officials responding to our survey said 
human exposure data from tissue samples was extremely or very important for ad- 
dressing environmental health concerns. Despite the perceived value of such data, 
almost two-thirds of officials said they could include human exposure data in fewer 
than half of the exposure-related studies, investigations, and surveillance efforts 
where they considered it important. More than one-third said they seldom could in- 
clude such data. 

Several State health and laboratory officials whom we interviewed expressed frus- 
tration at the missed opportunities for collecting biological samples as part of their 
studies and investigations for reasons such as limited laboratory capacity. For exam- 
ple, health officials in one State could not examine the role played by methyl t-butyl 
ether (MTBE) — an additive designed to promote more efficient burning of gasoline — 
in a major respiratory disease outbreak because State staff lacked the expertise and 
CDC staff lacked the time to conduct the needed tests. In 1995, after MTBE was 
added to gasoline and thousands of citizens reported becoming ill, State officials 
wanted to measure MTBE or its by-products in blood from samples of individuals 
with and without symptoms to determine whether MTBE exposure might be the 
cause or a contributing factor. Objective measures of individual exposure might have 
allowed public health officials to conclusively demonstrate or rule out a link between 
the outbreak and exposure, something that was not possible with environmental 
data and epidemiologic surveys. The chemicals officials most often cited as wanting 
to study using human exposure data, but could not, were pesticides and volatile or- 
ganic compounds. 

SIGNIFICANT INFORMATION AND INFRASTRUCTURE GAPS POINT TO NEED FOR STRATEGIC 
PLANNING AND COORDINATION 

As part of our survey and interviews, we asked public health experts and State 
and Federal officials to identify barriers they considered significant to structure 
their efforts to collect and use human exposure data. Officials cited two primary 
barriers: the lack of laboratory capacity or methods to analyze tissue samples and 
the lack of information to help set exposure test results in context. Addressing these 
barriers takes time and resources. In that regard, we identified a third barrier to 
more effective use of existing resources: HHS and EPA lack a long-term strategic 
plan to address infrastructure and science barriers, coordinate efforts to meet Fed- 
eral and State needs, and address the many questions about how to set priorities 
given their limited resources. 

Laboratory Capacity and Methods to Measure More Chemicals Needed 

State officials frequently said insufficient laboratory capacity in their States and 
at the Federal level hindered their ability to obtain human exposure data in cases 
where they thought such data were important. Over half of the officials said their 
States lacked sufficient numbers of trained laboratory staff, sufficient laboratory ca- 
pacity to analyze samples, or sufficient laboratory equipment. Many officials at- 
tribute such capacity limitations to funding constraints because tissue analyses can 
be time-consuming and expensive to perform. For example, according to a CDC offi- 
cial, each test to measure dioxins in a sample requires (1) a laboratory free from 
chemicals that could compromise test results, (2) specialized equipment that costs 
about $500,000, and (3) highly trained and experienced staff to complete. Officials 
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of a professional organization representing public health laboratories told us that, 
although many State laboratories perceive they have a role in conducting tests to 
detect toxic substances in humans, very few currently have such capacity. 29 

State and Federal officials we interviewed told us that because few State labora- 
tories have the necessary equipment and expertise, they often rely on CDC’s envi- 
ronmental health laboratory staff to analyze tissue samples. Given the specialized 
laboratory requirements, CDC’s environmental health laboratory is generally consid- 
ered the best-suited to analyze tissue samples for a range of chemicals and has, in 
fact, developed many of the methods to do so, according to Federal and State offi- 
cials. CDC’s laboratory performs measurements for most Federal and many State 
efforts to gather human exposure data. Many officials said CDC’s laboratory capac- 
ity is essential to their efforts and needs to expand to meet growing needs. A few 
State officials said CDC’s laboratory consistently returned test results when people’s 
lives were at risk but was less able to help States assess health risks more gen- 
erally. An official in one State said that, while CDC’s assistance is invaluable, the 
State’s laboratory capacity allowed public health officials to obtain human exposure 
data and investigate citizen’s concerns more frequently than they could if they had 
to rely soley on CDC’s laboratory capacity. 

Another significant issue is the lack of analytical laboratory methods to measure 
chemicals of concern. Despite advances over the past 2 decades in analytic chem- 
istry and molecular biology, laboratory methods have not been developed to measure 
about 88 percent of the 1,456 chemicals in our review, according to information pro- 
vided by CDC and EPA officials. Although laboratory staff at CDC have quickly ap- 
plied scientific and technological advances to develop new and more efficient labora- 
tory methods, they are concerned about the lack of methods to test a single human 
sample for several related toxics. For example, a method exists to measure arsenic 
in blood but not to measure arsenic and other heavy metals at the same time. Such 
methods make more efficient use of the samples that are gathered and greatly re- 
duce the time and money needed to test large numbers of samples. While CDC’s lab- 
oratory continuously develops new chemical testing methods, current resources limit 
the number to about 10 annually. 

Even when analytical methods exist, efforts to gather human exposure data are 
sometimes limited by problems with the methods used to gather the samples. This 
is especially true for young children, a group thought to be particularly susceptible 
to harmful effects from exposure. In some cases, existing laboratory methods require 
sample volumes that can only be obtained through invasive techniques. That is, 
blood samples must be obtained by puncturing a vein rather than by pricking a fin- 
ger. Many people will not allow their children to participate in studies that require 
such techniques. Similarly, urine samples can be difficult to obtain from children 
who wear diapers. For example, substances in the diapers can compromise test re- 
sults. 

Information Needed to Interpret Human Exposure Measurements 

To help interpret the results of laboratory analysis and determine what actions, 
if any, are needed to protect the public’s health, State and Federal officials cited the 
need for two types of context-setting data: comparative (or reference range) informa- 
tion that shows exposure levels among the general population and research that 
links exposure to adverse health effects. At the State level, where many of the spe- 
cific actions regarding at-risk situations are taken, almost three-fourths of respond- 
ing officials cited the lack of such information as a problem. 

State officials said that reference range data, when available, allowed them to de- 
termine whether exposures are sufficiently high to merit action to reduce or prevent 
further exposure. For example, in one State, public health officials, with help from 
CDC, responded to citizens’ reports of foul odors from leaking tanks at a waste 
cleanup site by gathering and analyzing blood samples from those living nearby. 
CDC’s analysis of the blood samples showed that residents near the site had expo- 
sure levels at the high end of a CDC-developed reference range. State and Federal 
officials ordered the contractor to move the cleanup operations to another location. 
Over 60 percent of State officials responding to our survey said the lack of reference 
range data prevented them from using human exposure data in their work. State 
officials said the problem for research about adverse health effects was similar. 


29 This organization actively supports expanding State and local laboratory capacity to partici- 
pate in a human biomonitoring program to provide human exposure data that would enhance 
the effectiveness of environmental policy and regulatory decisions. In addition this group helped 
States apply for the four grants CDC offered to increase State and local laboratory capacity to 
detect in human fluids and issues chemicals that could be used in a terrorist attack. Illustrating 
their interest in developing such laboratory capacity, 31 State and 2 local health departments 
applied for the four grants. 
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Much of the data linking exposure to health effects concerns high-level occupational 
exposures or higher doses administered to laboratory animals. Consequently, trans- 
lating the results of such research to lower-level exposures of people and deter- 
mining how best to advise people about potential effects is problematic. 

Federal health officials and researchers also cited a need for both types of infor- 
mation in their investigations, particularly for federally supported work in specific 
geographic areas. ATSDR officials said the lack of reference ranges was a particular 
reason they could not generate human exposure data more often in public health 
assessments and exposure investigations. When data allow officials to put exposure 
into context, concerns can be investigated and addressed. For example, in one com- 
munity, where citizens were concerned about exposure to dioxins from nearby chem- 
ical manufacturing plants, ATSDR officials had CDC’s laboratory analyze blood 
samples and found that some residents had levels of several dioxins above the high- 
est levels in a CDC-ATSDR-developed reference range. In response, ATSDR helped 
residents obtain assistance from medical professionals expert in dioxins and, work- 
ing with State and Federal environmental agencies, began environmental testing to 
locate the exposure source. 

Stronger Interagency Efforts Needed for Strategic Planning and Coordination 

The barriers outlined above present daunting challenges to State and Federal 
agencies. The number of chemicals that remain to be investigated and the kinds of 
information needed are substantial, the research is often expensive, and progress is 
often slow. At the same time, the level of resources available for dealing with the 
issue is limited, and responsibilities are fragmented among many State and Federal 
agencies. Many studies have pointed to the need for better coordination. While HHS 
and EPA efforts have been coordinated through, for example, participation on advi- 
sory committees and the use of CDC’s laboratory for performing the actual measure- 
ments, such coordination falls short of what is needed for long term planning. This 
need is illustrated by the growing convergence of interest in the planned expansions 
of NHANES and NHEXAS. To ensure as much progress as possible with available 
resources, HHS and EPA need a strategic planning effort that reflects a clear set 
of priorities, a framework for coordinating data collection and reporting efforts, and 
a tie to performance goals. 

Agreement About Need for Better Planning and Coordination of Efforts Is Wide- 
spread 

In 1991, NRC reported that “although a successful monitoring program must be 
highly relevant to regulatory needs, it could and should serve a wide range of client 
programs and must not be dominated by any one of them.” NRC reported that the 
approaches of EPA, CDC, and ATSDR are each important in the identification and 
control of environmental hazards to human health and that coordination among the 
programs would enhance Federal monitoring efforts and benefit researchers, health 
professionals, and the public. 30 

Officials and experts agree that interagency interaction is needed to take advan- 
tage of all approaches and information available to develop the most cost-effective, 
least burdensome approach for collecting needed exposure data. Toward this end, 
HHS agencies and EPA have at various times attempted to collaborate in their re- 
spective exposure monitoring efforts. For example, EPA solicited broad interagency 
input into the design of NHEXAS and established interagency agreements with 
CDC and others to assist in performing laboratory measurements, quality control, 
and other support functions. Also through interagency agreements, CDC has broad- 
ened the exposure monitoring component of NHANES to incorporate the needs of 
EPA researchers. 

Outside reviews and involved researchers and officials indicate that even with re- 
cent efforts, coordination has fallen short in ensuring adequate interaction and link- 
ages between agencies. For example, EPA’s scientific advisers reviewed the 
NHEXAS pilot surveys and concluded that, while NHEXAS was an excellent project 
and highly relevant for providing needed information, a strategic plan was needed 
for follow-up studies. They also urged that EPA link NHEXAS exposure data with 
biological data from NHANES, where possible, and develop a more collaborative 
process for gathering input for chemical selection. Attendees at a September 1999 
NIEHS conference on the Role of Human Exposure Assessment in the Prevention 
of Environmental Disease also called for a coordinated interagency effort in assess- 


30 While NRC found EPA in the best position to house a human exposure monitoring program, 
it also found that the ambivalence within EPA about the National Human Monitoring program’s 
future indicated that the match of program goals, potential benefits, and EPA mandates was 
not perfect. 
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ing human exposure . 31 One theme and recommendation from the discussions was 
the need to bridge scientific disciplines and agency missions to address knowledge 
gaps in assessing human exposure. 

State officials and others have also indicated that better linkages and partnering 
are needed between Federal, State, and local agencies. For example, an official of 
the Association of Public Health Laboratories told us that one way to improve 
States’ involvement in a national exposure monitoring program would be to further 
their capability to assess levels of toxic chemicals in their own populations relative 
to national levels. This would require, in this official’s view, the transfer of new 
monitoring technology to State public health laboratories, along with the resources 
necessary to support that technology. Improved capacity at the State level would 
allow Federal laboratories to concentrate on developing more and faster analytical 
methods for measuring chemicals in tissues and on responding to crisis situations. 
Other experts have also called for better linkages between Federal efforts and com- 
munities and community concerns. For example, the NHEXAS reviewers rec- 
ommended that EPA improve communication between NHEXAS investigators and 
State and local health officials. Another theme of the conference on human exposure 
assessment was that efforts to assess human exposure be in line with public health 
goals and community concerns. 

Individual Priorities Contribute to Difficulties in Coordinating Efforts 

The challenges Federal and State agencies face in setting priorities for which 
chemicals to assess in their individual programs likely contribute to the difficulties 
they have in collaborating with one another. The expense of conducting exposure 
measurements in ongoing surveys — especially for the number of samples required 
to establish national or regional trends and levels — necessitates that priorities be 
set. However, agreeing on priorities — or even agreeing on the process for setting pri- 
orities — is challenging and resource-intensive. For example, to identify chemicals to 
measure in NHEXAS, EPA undertook an extensive selection process, soliciting input 
from regional and program offices . 32 EPA’s scientific advisers, while supportive of 
the program, cited the criteria for selecting target chemicals as a weakness. 
NHANES is even less formal in this regard, with no documented priority-setting 
process for chemicals to be measured. Chemicals measured are largely determined 
by CDC’s laboratory scientists based on such factors as the availability of analytical 
methods for measuring the chemical and the laboratory’s capacity to perform the 
measurements . 33 According to a CDC official, CDC’s limited staff and laboratory re- 
sources cannot develop the administrative infrastructure to establish a scientific re- 
view process for selecting priority chemicals. 

Another challenge in setting priorities, according to some officials, is the appro- 
priate balance between gathering exposure information on chemicals about which 
little is known and gathering information on those already considered to be toxic. 
NHANES and NHEXAS, for example, focus largely on chemicals that are considered 
to be toxic at some level. By contrast, the National Toxicology Program’s Human Ex- 
posure Initiative is intended to help set priorities for chemical toxicological testing 
and might gather baseline information on chemicals and chemical mixtures occur- 
ring in the population that are not necessarily already known as harmful. 

Officials we interviewed raised many other concerns that would need to be ad- 
dressed when trying to coordinate efforts among multiple Federal and State agen- 
cies and programs: 

• For what specific purpose(s) will these data be collected? 

• What chemicals should be measured, in what order, how frequently, and in 
what specific tissues ? 34 


31 The NIEHS-supported conference addressed many opportunities and challenges in exposure 
assessment research including exposure-analysis methodology, exposure-disease relationships, 
regulatory and legislative issues, gene-environment interactions, disease prevention and inter- 
vention and some current Federal initiatives related to exposure assessment. One area of discus- 
sion was the need for and limitations of biological measures of exposure. 

32 Because of its emphasis on evaluating total human exposure, NHEXAS emphasized those 
chemicals that can be measured In multiple environmental media (for example in air, water, 
and food) as well as human tissues. 

33 CDC’s laboratory officials indicated that their choice of chemicals is determined by the 
availability of high-quality analytical methods with adequate throughput, whether the chemical 
is a known or suspected cause of health problems, whether the chemical is on EPA and ATSDR 
priority lists, the number of persons likely exposed, and the availability of funding from collabo- 
rators. 

34 Several officials pointed to the importance of developing a breast milk monitoring program. 
Many environmental agents are fat soluble and are released into breast milk at significant con- 

Continued 
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• What chemicals should be measured concurrently with or only through personal 
environmental measurements? 

• What is the best way to identify populations that might be at higher risk of 
exposure? 

• What chemicals should be monitored in humans nationally, versus regionally or 
locally? 35 

• How can exposure data be coupled with our increasing knowledge about the ef- 
fect genetic factors have on risk from exposure to improve the understanding about 
an individual’s risk from chemical contaminants? 

• What role should State agencies have in conducting human exposure measure- 
ments and in planning Federal efforts? 

The fragmentation of responsibilities and efforts for assessing human exposure re- 
flect larger issues in the fragmentation of responsibility for environmental health. 
For over a decade, a number of studies have pointed to the need for improved co- 
ordination between regulatory and health agencies (see table 4). 

Table 4. — Examples of Reports Calling for Coordination in Environmental Health 


Report 


Description 


Environmental Health Data Needs: An 
Action Plan for Federal Public Health 
Agencies (Public Health Foundation, 
1997). 


Burke, Shalauta, and Tran, The Environ- 
mental Web: Impact of Federal Stat- 
utes on State Environmental Health 
and Protection (Public Health Service, 
Jan. 1995). 

Researching Health Risks (Office of 
Technology Assessment, 1993). 


The Potential for Linking Environmental 
and Health Data (National Governors’ 
Association, 1990). 


Called for the Federal Government to facilitate stronger ties between environ- 
mental protection and public health agencies, perhaps by strengthening orga- 
nizational links and coordinating funding for Federal (EPA and HHS) pro- 
grams. Also indicated that priority environmental health information needs in- 
cluded more complete exposure data, including laboratory data such as bio- 
logical measurements. 

Found that progress in understanding the relationship between human health 
and the environment will require, among other actions, improved cooperation 
between the many health and environmental agendas at the Federal, State, 
and local levels. 

Reported that although agendas are expanding their research efforts, few incen- 
tives exist for them to collaborate, and the lack of collaboration can only 
hinder progress in applying newly developed techniques and knowledge to un- 
derstanding the potential links between exposure and adverse health effects. 

Reported that linkage of environmental and health data to investigate possible 
connections between exposure and adverse health effects cannot occur with- 
out interagency communication and cooperation, which rarely evolves natu- 
rally. 


The Future of Public Health (Institute of 
Medicine, 1988). 


Found that separating environmental health from public health programs im- 
peded desirable coordination and could limit the depth of analyses given to 
the health implications of environmental hazards. 


Potential for Convergence of Effort Is Increasing 

The importance of planning and coordination is magnified by the possible overlap 
in current plans to expand human exposure monitoring efforts. This potential can 
be seen in HHS’ and EPA’s plans for NHANES and proposed expansions of the 
NHEXAS pilots. Although nearly two-thirds of the chemicals measured in the 
NHEXAS pilot surveys are currently measured or planned for NHANES, the two 
efforts have taken differing approaches in the past to monitoring the population’s 


centrations. Examples include dioxins and PCBs. According to NIEHS researchers, 6 months of 
nursing could result in dioxin or PCB concentrations in infants which are 10 times higher than 
in the mother. Breast milk monitoring programs operate in several European countries includ- 
ing Sweden, Germany, and the Netherlands. 

35 EPA’s scientific advisers’ review of the NHEXAS pilot surveys illustrates some of the trade- 
offs in determining the appropriate balance between large population surveys and more targeted 
follow-up surveys. The advisers reported that population studies are the only means for col- 
lecting baseline information for such uses as trend analysis. NHANES is an example of such 
a probability study. On the other hand, more targeted special studies tend to assess high-end 
exposure groups more precisely. Additionally, the review illustrated how total exposure data 
may be unnecessary to collect for chemicals at a national level, depending on the chemical. The 
advisers pointed out that targeted special studies can be used to identify sources and factors 
associated with high-end exposures. While identification of major sources, media and pathways 
for populations experiencing high exposures are essential to reduce unacceptably high risks, if 
the majority of the national population is exposed to pollutants at levels under health-related 
benchmarks, source identification for such exposures is not a priority from a health standpoint. 
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exposure to these chemicals. 36 The NHEXAS pilots have focused on “total” exposure, 
which entailed measurements in human tissues, water, air, food, dust, and other po- 
tential sources in participants’ living environments, and data-gathering has focused 
on three selected regions of the country. Total exposure measurements can help 
identify those sources that most contribute to exposure — a critical part of deter- 
mining how to take action to reduce or prevent exposures. However, measuring total 
exposure requires several types of laboratory measurements and is thus more ex- 
pensive. By contrast, NHANES has focused its exposure monitoring on human bio- 
logical measurements and on a sample that is generally representative of the Nation 
as a whole. Biological monitoring data demonstrate exposure from all sources, but 
determining exposure sources usually requires additional environmental measure- 
ments. Other than the few chemicals it covered, NHANES has historically been con- 
sidered an awkward vehicle for including exposure monitoring — in large part be- 
cause of its wide range of competing goals and lack of a primary commitment to 
monitoring tissues for exposures. 

Changes to the 1999 NHANES, such as the following, show a greater emphasis 
in environmental health. These changes along with EPAs plans to expand NHEXAS 
suggest a convergence of the two approaches and a growing and overlapping interest 
among agencies in exposure measurement and monitoring. 

• NHANES now has a goal of monitoring exposures. Starting with NHANES 
1999, CDC formalized its commitment to monitoring trends in the nation’s environ- 
mental exposures by establishing this as a Stated goal of NHANES. 37 In line with 
this goal, CDC’s laboratory plans to issue this year a “National Exposure Report 
Card” using NHANES samples. 38 This goal is similar to EPA’s goal as proposed for 
NHEXAS’ follow-up survey — to document the status and trends of the national dis- 
tributions of human exposure to potentially high-risk chemicals. 

• NHANES will include selected environmental measurements. Starting with 
NHANES 1999, environmental measurements, such as contaminant levels in water 
and house dust, and levels measured through personal air monitors worn by partici- 
pants will be included in the survey to help identify potential sources of exposure. 39 

• NHANES will be conducted continuously rather than periodically, allowing for 
more flexibility in the measurements it includes. According to CDC officials, the new 
annual sampling design will enable them to include emerging and changing prior- 
ities in the data collected through the survey and thus allow for a broader collection 
of data than in previous surveys, including exposure and measurements in people’s 
personal environments. 

Other planned changes to NHANES and NHEXAS also indicate a growing overlap 
in approaches and interests. For example, pending analysis and evaluation of its 
pilot surveys, EPA is proposing to expand NHEXAS beyond the regional focus of its 
pilot to include a nationally representative sample similar to the framework of 
NHANES. Also, both CDC and EPA would like to eventually include a component 
in NHANES and NHEXAS to monitor special populations. EPA’s proposed expan- 
sion of NHEXAS would eventually include “special studies” to examine high-end ex- 
posures in more detail and with greater precision Small populations for further 
study would be identified through the national survey. CDC also plans to add a 
component to NHANES that will gather selected NHANES health and nutrition 
data, possibly including exposure measurements, on specific subpopulations in geo- 


36 The follow-up to the NHEXAS pilots has not been planned, so the identity of the chemicals 
to be measured is not known. 

37 At this writing, NHANES’ goals are to (1) estimate the number and percentage of persons 
in the United States and designated subgroups with selected diseases and risk factors: (2) mon- 
itor trends in the prevalence, awareness, treatment, and control of selected diseases; (3) monitor 
trends in risk behaviors and environmental exposures; (4) analyze risk factors for selected dis- 
eases; (5) study the relationship between diet, nutrition, and health; (6) explore emerging public 
health issues and new technologies; and (7) establish a national probability sample of genetic 
material for future genetic research. CDC official told us that the emerging focus in NHANES 
on environmental health issues reflects advances in technology as well as the public’s increasing 
priority for understanding the impacts of environment on health. Part of CDC’s responsibility 
is to report on environmental hazards and determinants of health. Section 306 of the Public 
Health Service Act (42 U.S. C. 242k) directs the National Center for Health Statistics, the CDC 
agency that conducts NHANES, to collect statistics on subjects such as the extent and nature 
of illness and disability of the population; environmental, social, and other health hazards; de- 
terminants of health; health resources; and utilization of health care. 

38 According to CDC laboratory officials, the first report card will provide data on exposure 
levels of the population to 25 chemicals that have not yet been determined. These might include 
selected heavy metals, indoor air pollutants, nonpersistant pesticides, and phthalates. 

39 Because of the wide range of other health and nutrition questions addressed in NHANES, 
environmental measurements currently included are less extensive than those included in 
NHEXAS because, for example, food and beverage samples are not conducted. 
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graphic areas of interest or among specific racial or ethnic minority populations. 
This effort to add a subpopulation component to NHANES was initiated in response 
to the needs of State health officials and others for local level data. 

Funding Is Sporadic, and Funding Priorities Change 

Part of the difficulty in collaborating and in planning human exposure monitoring 
efforts to meet longer-term needs may also arise from issues of sporadic funding and 
resources to support these efforts. As compared to the hundreds of millions spent 
on monitoring contaminants in environmental media, we estimate that less than $7 
million was spent collectively by CDC (including ATSDR) and EPA on their respec- 
tive human exposure efforts in 1999. 40 

Neither CDC nor EPA has provided a dedicated funding stream for their exposure 
measurement efforts. Funding for efforts has, to a large extent, depended on prior- 
ities established year to year. For example, funding for the exposure and other envi- 
ronmental components of NHANES depends to some extent on the interests of other 
Federal agencies and their willingness to pay for related data gathering and anal- 
ysis. 41 CDC estimated it would spend about $4.7 million for laboratory measure- 
ments and laboratory staff costs in 1999 for NHANES-related exposure measure- 
ments such as lead, mercury, cotinine, heavy metals, pesticides, volatile organic 
compounds, and other chemical classes. Interagency agreements document the re- 
ceipt of about $1.2 million from collaborators for some of those laboratory measure- 
ments. If other agencies do not pay CDC to conduct laboratory tests — with the ex- 
ception of some “core” measurements, such as lead — CDC performs tests as time 
and laboratory resources allow. For example, although CDC initially proposed for 
the survey starting in 1999 to measure up to 210 chemicals in tissues of a subset 
of NHANES survey participants, CDC officials indicated that those chemicals could 
be measured only as resources allowed. 42 At the time of our review, a CDC labora- 
tory official indicated that resources might allow them to include about 74 chemicals 
in 1999 and 2000. 

EPA’s commitment to funding NHEXAS also remains uncertain. EPA officials es- 
timated that approximately $20 million was spent on NHEXAS from 1993 through 
1999 — with a decreasing amount designated to the project in 1999 and 2000. While 
EPA’s independent scientific advisers commended the design for NHEXAS and said 
it could be the basis for an effective national program, they expressed concerns 
about the limited resources allocated to analyze the data gathered in the pilot 
projects. 43 At national level, EPA has dedicated approximately three full-time posi- 
tions to evaluate the data from the NHEXAS pilots and design future expansions. 

Better Linkages to Program Goals and Performance Monitoring Needed 

The Government Performance and Results Act of 1993 (Results Act) provides Fed- 
eral agencies a structured frameswork to coordinate efforts in crosscutting programs 
when agency missions overlap. The Results Act requires Federal agencies, as part 
of their mandated responsibilities, to prepare annual performance plans that discuss 
agency goals and performance measures. Past reviews have shown that EPA, HHS, 
and other Federal agencies have not fully used the Results Act planning process to 
explain how each would coordinate crosscutting efforts with other agencies. Few 
agency plans attempt the challenging task of discussing planned strategies for co- 
ordination and establishing complementary performance goals and common or com- 
plementary performance measures. 


40 NIEHS-CDC interagency agreements document that NIEHS had provided about $3.3 mil- 
lion to CDC between fiscal years 1996 and 2000 for performing environmental exposure meas- 
urements for its Human Exposure Initiative. No funding was provided in fiscal year 1999. 

41 NHANES 1999, for example, received $15.9 million in appropriated funding and, according 
to CDC officials, an additional $6.8 million from collaborating institutions. Interagency agree- 
ments related to environmental measurements performed in conjunction with NHANES docu- 
ment the receipt of about $1.4 million from collaborators at EPA and other agencies for environ- 
mental exposure measurements. In addition to EPA’s support for measurement of certain chemi- 
cals in human tissues, an estimated $125,000 was received from the Department of Housing and 
Urban Development for performing dust sampling and an estimated $30,000 from the Mickey 
Leland National Urban Air Toxics for personal measurements of volatile organic compounds. 
CDC laboratory officials indicated that the increase to their fiscal year 2000 funding for the en- 
vironmental health laboratory has improved their ability to support needed laboratory measure- 
ments for NHANES and other efforts. This funding increased by about $5 million between fiscal 
years 1999 and 2000. 

42 According to CDC officials, uncertain funding may limit their ability to perform NHANES 
measurements for dioxins, furans, coplanercoplanar PCBs, phytoestrogens, certain heavy metals, 
phthalates, and polyaromatic hydrocarbons. 

43 EPA officials indicated that at the individual study level, approximately $250,000 was allo- 
cated for analyses of the NHEXAS pilot data in fiscal year 1999; EPA plans to spend approxi- 
mately $170,000 in fiscal year 2000. 
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A major weakness of EPA’s fiscal year 2000 Annual Performance Plan was the 
lack of sufficient detail describing crosscutting goals and activities or how EPA 
planned to coordinate with other Federal agencies on related strategic or perform- 
ance goals. 44 For example, under its plan’s “safe food” objective, EPA discusses co- 
ordinating with HHS and other agencies to reduce health risks from pesticides. 
However, it did not outline specific projects and strategies, responsibilities, and 
products that must be coordinated for EPA to accomplish its goals. Similarly, HHS’ 
performance plan lacked details regarding how crosscutting activities and goals 
would be coordinated with other agencies. 

In their fiscal year 2001 performance plans, EPA and CDC make limited use of 
human exposure data to measure or validate performance, and neither agency de- 
scribes how data collection efforts relate to complementary goals of other Federal 
agencies. For example, EPA and CDC have the common goal of reducing childhood 
lead poisoning, but only CDC uses data on blood lead levels to validate progress to- 
ward this goal. Although EPA has goals that are clearly related to reducing human 
exposure to other toxic chemicals, the human exposure data collected by EPA and 
CDC have largely not been linked with or used to measure progress. Such data 
show potential for helping elucidate Federal progress in environmental efforts, but 
EPA has not yet acted to fully realize such potential. For example, NHEXAS data 
are used to help assess children’s exposure to pesticides. However, a related goal 
to reduce public exposure to pesticides does not use human exposure data; instead, 
it relies on the number of activities to educate agricultural workers and the public. 
The effectiveness of these efforts could be assessed, in part, through measured re- 
ductions in actual human exposure to specific pesticides. During 1999, CDC main- 
tained a goal to develop methods to measure toxic substances in humans and added 
a goal to measure and report on human exposure to toxic substances. However, nei- 
ther goal discusses how CDC will coordinate with EPA and other Federal programs 
in meeting these goals and ensuring that newly developed methods and measured 
substances meet priority data needs. 

Successful Models for Planning and Coordination Point to the Need for High-Level 
Mandate, Process for Inclusion, and Mechanism for Reporting 

Program officials at HHS and EPA told us in early 2000 that they were discussing 
the merits of establishing a new interagency program in human exposure moni- 
toring. 45 At the time of our review, the proposal was in early stages of discussion 
and officials had not clarified how a new program would consider States’ informa- 
tion needs, differ from or relate to NHANES and the NHEXAS pilot surveys, or re- 
solve past issues about differing agency goals and priorities. 

Several experts and agency officials have pointed to successful models of inter- 
agency collaboration in environmental health issues that could help shape an HHS- 
EPA interagency effort. One such model is the collaboration on children’s environ- 
mental health issues. In this case, Executive Order 13045, signed by the President 
on April 21, 1997, established a Task Force on Environmental Health Risks and 
Safety Risks to Children to develop and recommend Federal strategies for children’s 
environmental health and safety. Among the elements that have been cited as con- 
tributing to success were a clear mandate to collaborate and a process to respond 
to the input and data needs of different stakeholders. According to involved officials, 
a high-level interagency work group has worked closely to address its charges. 
These charges include developing general policy and annual priorities; a coordinated 
Federal research agenda; recommendations for partnerships among Federal, State, 
local, and tribal governments and the private, academic, and nonprofit sectors; and 
identifying high-priority initiatives to advance protection of children’s environmental 
health. 46 

A second model with a top-down mandate and a process to respond to stake- 
holders is NTP, established in 1978 as an HHS-wide effort to provide regulatory and 
research agencies needed information about potentially toxic and hazardous chemi- 
cals nationwide and to strengthen the science base in toxicology. According to offi- 
cials, part of NTP’s success in fostering collaboration are an inclusive executive com- 
mittee and an established process for decisionmaking. The NTP Executive Com- 
mittee, which provides policy oversight of NTP, includes agencies outside of HHS, 
such as EPA and the Consumer Product Safety Commission. The NTP Executive 


44 See Observations on the Environmental Protection Agency’s Fiscal Year 2000 Performance 
Plan (GAO/RCED-99-237R) July 20, 1999. 

45 This effort was coordinated through the White House Office of Science and Technology Pol- 
icy. 

46 Executive Order 13045 also indicates such strategies are to include proposals to enhance 
public outreach and communication and a statement regarding the desirability of new legisla- 
tion to fulfill or promote the purposes of the order. 
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Committee also serves as a decisionmaking body, in that members cast votes on key 
issues, such as prioritization of chemicals for study and for listing in NTP’s Report 
on Carcinogens . 47 Involved officials believe the voting requirement helps move key 
issues forward and provides an effective means of resolving disagreements. NTP 
also has an inclusive process for identifying chemicals to be considered by the Exec- 
utive Committee. NTP’s chemical testing nominations are solicited from sources in 
academia, Federal and State regulatory and health agencies, industry, and unions, 
as well as environmental groups and the general public. 

Several officials indicated that reports on exposures in the national population to 
toxic chemicals are needed to help inform policymakers, researchers, and the public. 
Specifically, such reports can help identify serious human health risks, help officials 
link exposures to sources, determine appropriate interventions to help reduce these 
risks, and document the effectiveness of interventions in reducing exposures. More- 
over, agencies could use such reports to validate or measure progress in meeting 
goals established under the Results Act. A key element of NTP is its biennial re- 
ports. As informational scientific and public health documents, these reports are not 
only used by Federal and State agencies but are considered an important medium 
for informing the public and policymakers on the status of substances considered 
likely to be carcinogenic for humans. 

CONCLUSIONS 

The Nation has a long way to go in measuring human exposures to potentially 
harmful chemicals. While Federal efforts are increasingly covering chemicals of 
potential concern, there are substantial gaps in current information on exposure 
levels, the health risks that result, and those who may be most at risk. Recent ad- 
vances in laboratory technology show promise for improving the collection and anal- 
ysis of some of the information needed to understand and measure human expo- 
sures. However, a more long-term and concerted effort to address infrastructure and 
scientific limitations in measuring exposure will be required if substantive progress 
is to be made. Applying and continually improving upon these advances to cover an 
increasing number of chemicals and issues will require both time and resources. 
CDC’s laboratory to date has been able to meet many demands for human exposure 
data for Federal and State measurement and monitoring efforts. However, its capac- 
ity, given current resources, will continue to limit progress to develop new methods 
and include more people and chemicals in Federal and State efforts. 

Federal agencies are currently planning whether and how they can expand exist- 
ing programs to meet the significant needs for human exposure data. Collaboration 
in such planning is essential, because agencies have different capacities and skills, 
and separate attempts have fallen short of supporting the large efforts that are 
needed. So far, no clear strategy has emerged for how to carry out this major task, 
particularly given the growing and overlapping interests among many agencies for 
understanding and measuring human exposures to potentially harmful chemicals. 
In our view, developing such a strategy is a challenging but necessary first step. 

In the meantime, State and local health officials must try to understand and com- 
municate the risks from environmental contaminants to concerned citizens — a dif- 
ficult, if not impossible, task when information is unavailable to help them interpret 
the risks from the exposures citizens face in their daily environments. State officials 
indicate they need more of the information that is collected through Federal efforts 
to help interpret those levels faced by citizens in their States. And to collect meas- 
urements for their studies and investigations, State officials are faced with finding 
laboratories that have the equipment and capacity to perform the complex measure- 
ments. Federal capacity, largely centered at CDC, cannot meet States’ needs in 
many situations, and laboratory capacity is lacking in most States. 

To help meet the gaps in environmental exposure data at all levels of government, 
EPA and the various HHS agencies with environmental health responsibilities need 
to work closely together to forge a strategic plan laying out the necessary next steps 
for addressing human exposure information and concerns. In addition to considering 
States’ needs and capacities for collecting human exposure data, such a plan could: 

• provide long-term structure to human exposure monitoring as an interagency 
effort, 

• establish a mechanism for setting program priorities in line with agency goals 
and performance measures, 


47 The Director of NTP issues the Report on Carcinogens pursuant to a 1978 amendment, sec- 
tion 301 (B) (4) of the Public Health Services Act. which requires the Secretary of HHS to pub- 
lish a list of all substances that are either known to be human carcinogens or may reasonably 
be anticipated to be human carcinogens and to which a significant number of persons residing 
in the United States are exposed. NTP issues a revised Report on Carcinogens every 2 years. 
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• clarify agency roles and minimize duplication, and 

• help agencies share expertise. 

Policymakers, agencies, and the public seek many types of information on expo- 
sure trends and levels in the national population as well as for groups considered 
potentially at risk of disproportionate exposures. Resolution is also needed on what 
information should be reported on national trends and levels of exposure. A stra- 
tegic plan could help agencies resolve the many different informational needs to de- 
termine what exposure information should be reported and how agencies can work 
together to report such information. 

RECOMMENDATIONS TO THE SECRETARY OF HHS AND THE ADMINISTRATOR OF EPA 

We recommend that the Secretary of HHS and the Administrator of EPA develop 
a coordinated Federal strategy for the short- and long-term monitoring of human 
exposures to potentially toxic chemicals. In and the Administrator developing such 
a strategy, the Secretary and the Administrator should of EPA assess the need for 
an interagency program to collect and report data on human exposures, the extent 
current surveys and agency efforts can be used as part of such an effort, and the 
funding needs and sources to sustain a viable program for monitoring human expo- 
sures to toxic substances. 

Such a strategy should: 

• address individual agency needs and expertise, 

• provide a framework for coordinating efforts to gather data needed to improve 
understanding of human exposures, 

• assess needed Federal and State laboratory capacity, 

• establish research priorities for laboratory methods development and a mecha- 
nism or process for setting chemical monitoring priorities, 

• develop a framework for identifying at-risk populations, and 

• consider States’ informational needs. 

We further recommend that the agencies identify common or complementary per- 
formance goals or measures to reduce, monitor, or develop methods for measuring 
human exposures to toxic chemicals. Such goals or measures can be a basis for 
structuring and supporting interagency collaborations to collect and use human ex- 
posure data. 

As part of this coordinated strategy, we recommend that the Secretary of HHS 
and Administrator of EPA periodically publish a report on levels and trends in the 
national population of exposures to selected toxic substances. 

AGENCY COMMENTS 

We provided HHS and EPA an opportunity to comment on a draft of this report. 
Both agencies generally concurred with our conclusions and recommendations — that 
a long-term coordinated Federal strategy was needed for monitoring human expo- 
sures to potentially toxic chemicals and that such efforts could be linked through 
common or complementary performance goals — and indicated that they would work 
together to implement our recommendations. (See apps. IV and V respectively.) 
HHS and EPA also both stressed the importance, as discussed in our report, of ex- 
panding the scope of their efforts to monitor and measure human exposures to toxic 
chemicals beyond the limited number of chemicals covered today. To support such 
expansions, HHS noted the importance of additional resources for improving labora- 
tory capacity and methods. 

HHS and EPA provided several other comments raising points that one or both 
agencies consider important to monitoring human exposures to toxic chemicals. 
These included the need to: (1) coordinate any exposure monitoring in the general 
population with monitoring of occupational exposures; (2) consider adding the moni- 
toring of breast milk in a national program; (3) depending on the chemical and the 
purpose for the data collection, consider measures of human exposure other than the 
concentration in human tissues for collection; and (4) consider the option of expand- 
ing the scope of NHANES as a means of improving data needed to identify poten- 
tially at-risk subgroups. We agree that the points raised in these comments are im- 
portant and that they should be considered during development of any coordinated 
Federal strategy. 

EPA also said that additional Federal partners, including the Departments of De- 
fense, Transportation, and Energy should participate in developing and supporting 
a coordinated Federal strategy. We agree that it would be appropriate to obtain 
input from all involved and interested agencies. HHS and EPA also provided a num- 
ber of clarifying and technical comments, which we incorporated where appropriate. 

We are sending copies of this report to the Honorable Donna E. Shalala, Secretary 
of HHS, and the Honorable Carol M. Browner, Administrator, EPA. We are also 
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sending copies to Jeffrey P. Koplan, Director, CDC, and Administrator, ATSDR; 
Ruth Kirschstein, Acting Director; NIH; Kenneth Olden, Director, NIEHS; Richard 
J. Jackson, Director, National Center for Environmental Health; Edward J. Sondik, 
National Center for Health Statistics; Norine Noonan, Assistant Administrator for 
Research and Development, EPA; and other interested parties. We will make copies 
available to others upon request. 

If you or your staff have any questions, please contact me at (202) 512-7119. 
Other major contributors are included in appendix VI. 

Janet Heinrich, 

Associate Director, Health Financing and Public Health Issues. 


Appendix I 

Objectives, Scope, and Methodology 

Nine Members of the Congress asked us to study the nation’s data collected to 
assess human exposure to potentially toxic chemicals in the environment. As agreed 
with our requesters, we focused our work primarily on efforts to measure chemical 
exposures in human tissue samples, such as blood, hair, and urine. This report dis- 
cusses (1) the extent to which State and Federal agencies — specifically, HHS and 
EPA — collect human exposure data on potentially harmful chemicals, including data 
to identify at-risk populations, and (2) the main barriers hindering further progress 
in such efforts. 


SCOPE OF OUR REVIEW 

Although laboratory measurements of chemical exposure are only one part of the 
data collected to address environmental health concerns, they merit attention be- 
cause new technology makes it increasingly easy to measure the degree to which 
a chemical has been absorbed into human tissues. Such measurements are often a 
more accurate and useful approach to assessing exposure than environmental meas- 
urements, according to public health experts. 

Because Federal agencies that collect human exposure data collect these data for 
different purposes, we were not able to assess the overall adequacy of the nation’s 
efforts to address environmental health concerns. Therefore, we focused our work 
at the Federal level on the efforts of two agencies — HHS and EPA — and the sub- 
components of these agencies involved in exposure measurement and monitoring in 
the U.S. population: 

• EPA’s Office of Research and Development, 

• HHS’ National Center for Environmental Health (NCEH), 

• HHS’ National Center for Health Statistics (NCHS), 

• HHS’ Agency for Toxic Substances and Disease Registry (ATSDR), and 

• HHS’ National Institute of Environmental Health Sciences (NIEHS). 

We focused our work mainly on nonoccupational environmental exposure to chem- 
ical agents known or thought to pose a health hazard by one or more of these agen- 
cies. 

To gather information about activities of State officials, we surveyed environ- 
mental health officials in State public health agencies and conducted site visits to 
six States. 


METHODOLOGY OF OUR REVIEW 

To assess the extent to which the Federal agencies we reviewed have collected 
human exposure data, we met with key officials responsible for efforts intended to 
collect human exposure data at each agency. We focused on what we identified as 
being the most significant Federal efforts in human exposure assessment at EPA 
and HHS related to nonoccupational human exposure to environmental contami- 
nants. We reviewed four major activities: EPA’s National Human Exposure Assess- 
ment Survey (NHEXAS), CDC’s National Health and Nutrition Examination Survey 
(NHANES), NIEHS’ Human Exposure Initiative, and ATSDR’s exposure investiga- 
tion activities around hazardous waste and other sites. We also obtained informa- 
tion on EPA’s National Human Adipose Tissue Survey (NHATS), which ended in 
1992. 

We also interviewed officials and obtained documentation on how these various 
programs were planned and organized and to assess the extent data were collected 
in a manner that allows the identification of at-risk subpopulations by such factors 
as income, race and ethnicity, age, and geographic location. We obtained relevant 
budget information for 1999 and reviewed related agency performance plans. 
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To assess barriers to progress in collecting or using human exposure data, we 
interviewed Federal officials involved in such efforts about past and current views 
on such barriers. In addition, we reviewed the general literature on human exposure 
to environmental chemicals and interviewed officials from organizations rep- 
resenting State epidemiologists, State public health laboratory directors, local public 
health officials, the chemical industry, environmental advocates, and public health 
experts. 

To gather nationwide data on the views of State public health officials, we sur- 
veyed officials with environmental health responsibilities related to chemical expo- 
sure in State public health agencies. We identified 93 officials in each of the 50 
States and the District of Columbia — referred to collectively as States — with assist- 
ance from the Council of State and Territorial Epidemiologists and officials in each 
of the 51 States. 

We also conducted onsite work at EPA, CDC agencies, and NIEHS and in six 
States — California, Louisiana, Massachusetts, North Carolina, Oregon, and Wash- 
ington. These six States were selected to represent diverse geographic areas and en- 
vironmental health programs. In the six States, we interviewed State public health 
officials. We also interviewed officials in State environmental protection and agri- 
culture agencies, academic and independent researchers, and representatives of 
community advocacy organizations. 

We excluded efforts to collect human exposure data within occupational settings 
from the scope of our review. Similarly, we excluded federally supported academic 
and private sector research efforts. 

Our work was conducted from March 1999 through March 2000 in accordance 
with generally accepted government auditing standards. 

Methodology for Chemical List Analyses 

To assess the extent to which human exposure data are available for chemicals 
of high concern to human health, we analyzed a number of chemical lists main- 
tained by HHS and EPA agencies. We also identified chemicals measured through 
HHS and EPA representative surveys. Chemical data were gathered from various 
sources, including EPAs Offices of Pesticide Programs, Air and Radiation, Pollution 
Prevention and Toxics, and Research and Development; the National Toxicology 
Program (NTP) headquartered at NIEHS; CDC’s ATSDR; and NCEH and NCHS 
within ATSDR. Several toxic chemical lists were identified through a review of re- 
lated reports and literature on environmental exposure issues. To narrow the scope, 
we also contacted staff in relevant offices within these agencies and asked them to 
identify key lists of chemicals of concern. We consulted experts and public health 
laboratory officials at the Pew Commission for Environmental Health and the Asso- 
ciation for Public Health Laboratories. 

From the many available chemical lists, we judgmentally selected eight based on 
our assessment that each list contained chemicals thought to have a high potential 
for causing harm to human health and input and recommendations from experts. 
These eight lists, which contained more than 1,400 unique chemicals, provide a con- 
servative number of the chemicals agency officials consider a concern for human 
health. To ensure that chemicals with more than one name were not included more 
than once, we used Chemical Abstract Service numbers, a unique identifier. These 
lists, whether singly or combined, do not necessarily reflect the highest priorities of 
the Federal Government or the agencies or programs we contacted. The lists we re- 
viewed are described below. 

• Chemicals found most often at the nation’s Superfund sites: HHS’ ATSDR, 
which conducts public health assessments or other health investigations for popu- 
lations living around national priority hazardous waste sites, and EPA prepare a 
list, in order of priority, of hazardous substances. This list contains substances that 
are most commonly found at facilities on the National Priorities List (Superfund) 
and pose the most significant potential threat to human health due to their known 
or suspected toxicity and potential for human exposure. 

• EPA’s list of toxics of concern in air: The Congress established the original list 
of 188 hazardous air pollutants that EPA would regulate through the Clean Air Act. 
EPA periodically must revise the list to add or, when warranted, remove substances. 
EPA adds substances that it determines to be air pollutants that are known to 
cause or may reasonably be anticipated to cause adverse effects to human health 
or adverse environmental effects. 

• Chemicals harmful because of their persistence in the environment, tendency to 
bioaccumulate in plant or animal tissues, and toxicity: EPA’s Office of Solid Waste 
and Office of Pollution Prevention and Toxics created this list of persistent, bio- 
accumulative, and toxic (PBT) chemicals. PBT chemicals do not readily break down 
or decrease in potency after they are released into the environment, even if released 
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in quantities that are very small and legally permitted. Over time, these chemicals 
are likely to accumulate in soils or other environmental media, be absorbed or in- 
gested by animals and plants, accumulate in animal and plant tissue, pass through 
the food chain, and potentially cause long-term human health or ecological prob- 
lems. 

• Priority pesticides of potential concern: We combined two lists of potentially 
harmful chemicals to develop this list. EPA’s Office of Pesticides Programs provided 
a list of pesticides of concern that were classified as organophosphates; carbamates; 
or group Bl, B2, or C carcinogens. According to a program official, these classes of 
pesticides are generally considered among the most potentially harmful to human 
health. We combined this list with the U.S. Department of Agriculture’s Pesticide 
Data Program list of pesticides that are measured in selected commodities or foods. 
Pesticides monitored by the program in 1997 included insecticides, herbicides, fun- 
gicides, and growth regulators in fresh and processed fruit and vegetables, whole 
milk, and grains. 

• Chemicals that are known or probable carcinogens: HHS’ Report on Carcino- 
gens includes substances known or reasonably thought to be cancer-causing based 
on evaluations of substances performed by scientists from NTP, other Federal health 
research and regulatory agencies, and nongovernment institutions. The list of sub- 
stances in the report represents an initial step in hazard identification. Substances 
listed as “known to be human carcinogens” are those for which there is sufficient 
evidence of carcinogenicity (cancer-causing potential) in humans to indicate a causal 
relationship between exposure to the agent, substance, or mixture and human can- 
cer. Substances listed as “reasonably anticipated to be human carcinogens” are 
those for which there is limited evidence of carcinogenicity in humans, insufficient 
evidence of carcinogenicity in experimental animals, or both. 

• Chemicals that are considered toxic and used, manufactured, treated, trans- 
ported, or released into the environment: EPA publishes the Toxics Release Inven- 
tory containing information on the release and other waste management activities 
of toxic chemicals by facilities that manufacture, process, or otherwise use them. 
This data base is made available to the public and is considered useful to citizens, 
businesses, and governments for purposes of working together to protect the quality 
of their land, air, and water and for evaluating the probability that chemical re- 
leases could impact human health in communities. 

Chemicals most in need of testing required by the Toxic Substances Control Act: 
The Master Testing list contains those chemicals that are prioritized for safety test- 
ing based on EPA's finding that (l)a chemical may present an unreasonable risk 
of injury to human health or the environment and/or the chemical is produced in 
substantial quantities that could result in significant or substantial human or envi- 
ronmental exposure, (2) the available data to evaluate the chemical are inadequate, 
and (3) testing is needed to develop the required data. 

We compared the combined list of these chemicals, totaling 1,456, and each indi- 
vidual list with those chemicals identified by EPA and CDC officials as measured 
in the NHEXAS and NHANES human exposure efforts through 2000. We excluded 
NHATS’ and the Human Exposure Initiative’s chemical lists from our analysis. 
NRC’s 1991 review of the NHATS program raised questions about, for example, the 
representativeness of the results and the methods used to handle the tissue speci- 
mens. NIEHS’ Human Exposure Initiative measurements were not complete at the 
time of our review and thus it was not known which chemicals had been or are cur- 
rently being measured. 

Survey Development and Distribution and Analysis 

To develop survey questions, we reviewed documentation on environmental health 
programs prepared by HHS and EPA agencies, professional organizations rep- 
resenting State epidemiology and public health laboratory officials, and public 
health experts. We also spoke with officials and representatives from each of these 
groups. 

We pretested our survey in person with State environmental health officials in 
two States and in teleconferences with officials in two additional States. We asked 
knowledgeable people in EPA and CDC and in the environmental and public health 
fields to review the survey instrument. We refined the questionnaire in response to 
their comments to help ensure that potential respondents could provide the informa- 
tion requested and that our questions were fair, relevant, answerable with readily 
available information, and relatively free of design flaws that could introduce bias 
or error into our study results. We mailed questionnaires to the 93 officials in Au- 
gust 1999. We sent at least one follow-up mailing and conducted telephone follow- 
ups to nonrespondents. We ended data collection in December 1999; had received 
responses from 81 officials in 48 States for a response rate of 87 percent. 
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In preparing for our analysis, we reviewed and edited the completed question- 
naires and checked the data for consistency. We tested the validity of the respond- 
ents’ answers and comments by comparing them with data we gathered through 
interviews with public health experts and other public health officials and with doc- 
umentation obtained at Federal agencies and in case study States. 

The survey and survey results are presented in appendix III. 

Appendix II 

Reported Gaps in Human Exposure Data and History of Federal Efforts 

Since the 1980’s, reports reviewing environmental health data needs have rec- 
ommended the broader collection of human data showing actual human exposures 
to chemical contaminants in the environment. Various Federal agencies have col- 
lected such human exposure data for a number of purposes; historically, these col- 
lection efforts have been limited to selected chemicals, subpopulations, and time pe- 
riods. 

VARIOUS REPORTS DISCUSS THE GAPS IN HUMAN DATA SHOWING MEASURED EXPOSURE 
TO CHEMICAL CONTAMINANTS 

Data on actual levels of chemicals in humans has been a longstanding gap in the 
information needed to establish human health risks from exposures to environ- 
mental contaminants. While data on the concentration of chemicals in environ- 
mental media — such as air, water, and food — have historically been used to estimate 
human exposure to harmful chemicals, this approach to detect or define human 
health risks has limitations. According to the NRC, there are too many chemicals, 
too many sources, and too many routes of exposure to rely solely on environmental 
monitoring. Measurements of internal doses of exposure — actual levels of chemicals 
or their metabolites found in human tissues, such as blood or urine — are generally 
considered an accurate measure of human exposure. Such measurements can reflect 
exposures from all routes and that may be accumulated over time, modified by indi- 
vidual differences in physiology, and difficult or impossible to assess by environ- 
mental measurements (such as hand-to-mouth ingestion in young children). In 1991, 
NRC reported that a program of human tissue monitoring is critical to the contin- 
ued improvement of understanding of exposure to toxic chemicals and recommended 
that such a program be given high priority for funds and other resources. 1 

Several other Federal reviews have pointed to information needs in this area. An 
interagency assessment of federally supported data bases conducted in the early 
1990’s concluded that Federal data systems generally lacked data on actual human 
exposures, including information about contact between the chemical and the 
human body (personal exposures) and the amount of the chemical absorbed (internal 
doses). The review also found substantial value in collecting and analyzing these 
data in a comprehensive and systematic manner and that the costs associated with 
establishing and maintaining appropriate data bases were justified. 2 A discussion 
of some of these reviews follow. 

• HHS, NCHS, Environmental Health: A Plan for Collecting and Coordinating 
Statistical and Epidemiologic Data (Washington, DC: Government Printing Office, 
1980): This report found that “acceptable ranges of physiologic measurements and 
normal levels of trace elements must be determined before any attempt can be made 
to associate health outcomes with environmental exposures. Many of these baseline 
data do not exist for particular populations of interest or for specific pollutants. In 
addition, early indicators and symptoms of disease that might be environmentally 
related are not dearly understood.” The report identified a number of research direc- 
tions to help define the association between health effects and specific environ- 
mental exposures, including the establishment of baseline data on physiological 
measurements of trace elements in tissue and blood for the population. 

• HHS, NIEHS, Issues and Challenges in Environmental Health (Washington, 
DC: National Institutes of Environmental Sciences, 1987): This report found that 
due to “gaps in data systems established for monitoring and surveillance of environ- 
mental exposure, effort should be made to foster better linkage among existing sys- 
tems . . . Existing data systems should be expanded to include biochemical and cel- 
lular indicators of early stages of disease. . . . The group found there is a need for 
more research and more systematic collection of data on the exposure of human pop- 


1 NRC, Commission on Life Sciences, Monitoring Human Tissues for Toxic Substances. 

2 See K. Sexton and others, “Estimating Human Exposures to Environmental Pollutants: 
Availability and Utility of Existing Data bases,” “Archives of Environmental Health, Vol. 47, No. 
6 (1992), pp. 398-407. 
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ulations to harmful substances. Reliable exposure data are necessary for assessing 
the probability that exposed populations will develop adverse health effects and the 
likelihood of success in intervening to reduce those risks.” 

• K. Sexton and others, “Estimating Human Exposures to Environmental Pollut- 
ants: Availability and Utility of Existing Data bases”: This report found that while 
“the evidence suggests that existing data systems contain a substantial amount of 
information that is relevant to exposure estimation . . . the quality of the data is 
inconsistent and difficult to assess and that understanding and accessing the infor- 
mation is often difficult. Furthermore, these systems demonstrate a striking absence 
of data on actual human exposures, including a lack of information about contact 
between the agent and the human body (exposure) and about the amount of the 
agent or its metabolites that enters the body (dose).” 

• NRC, Hormonally Active Agents in the Environment: This report found that 
“determining the risk of environmental hormonally active agents to humans and 
wildlife is difficult because exposure to these agents has not been routinely mon- 
itored. . . . Background concentrations of hormonally active agents in humans, par- 
ticularly in adipose (fat) tissue and blood, and other biota need to be established. 
In particular, routes of exposure and the effects of diet need to be assessed to pro- 
vide a framework for examining the effects of these compounds in the general popu- 
lation and in highly exposed subpopulations.” 

HISTORY OF FEDERAL EFFORTS TO COLLECT HUMAN EXPOSURE DATA 

Since 1967, HHS and EPA have conducted Federal surveys to assess the U.S. pop- 
ulation’s exposures to toxic chemicals from the analysis of human tissue samples. 
While their efforts measured some of the same exposures and covered some of the 
same time periods, their goals differed and most did not include a nationally rep- 
resentative sample of citizens. EPA’s efforts first monitored exposure to pesticides 
and, more recently, have attempted to link human exposure data to specific routes 
of exposure. CDC’s periodic surveys are intended to monitor trends in the health 
and nutrition status of the population but, over time, have included exposures to 
environmental toxics as one component of the general survey. NIEHS’ Human Expo- 
sure Initiative, established in the late 1990’s, is intended to help the agency 
prioritize chemicals for further toxicology and carcinogenicity testing. Within these 
studies, various subgroups have been used to develop human exposure estimates, 
but in most cases, sampling has not been for all participant groups or random. Con- 
sequently, the results cannot be projected to the U.S. population as a whole for most 
chemicals. See table 5 for the timeframes and numbers of chemicals covered for 
major Federal efforts. 

Table 5. — Number of Chemicals and Time Frames for Select Federal Efforts 


Duration 

No. of participants providing biological samples 

No. of 
chemicals 
measured 
for any 
participa- 
tions 

No. of 
chemicals 
measured 
for all par- 
ticipants 
(ages 1 
and older) 

Second National Health and Nutrition Examination Sur- 
vey (NHANES II): 

1976-1980 

20,000 examined a 

36 

i 

Third National Health and Nutrition Examination Survey 
(NHANES III) 

1988-1994 

30,000 examined a 

47 

i 

National Health and Nutrition Examination Survey, 
1999 (NHANES) 

1999— ongoing 

5,000 per year b 

74 c 

2 d 

National Human Adipose Tissue Survey (NHATS): 
1967-1992 

14,000 

128 

20 e 

National Human Exposure Assessment Survey (NHEXAS) 
Pilot Study: 

1995-1999 

460 f 

46 c 

6 


“The number of participants in NHANES II and NHANES III who received physical examinations is used as a proxy for the number providing 
biological samples, as the latter number was not readily available. 

b The number of persons examined in a calendar year is planned to be about 5,000. 

c For NHANES, the list of potentially toxic chemicals covered was provided by CDC laboratory officials. For NHEXAS, the list of potentially 
toxic chemicals covered was provided by EPA NHEXAS officials. 

d According to a CDC laboratory official, lead and cadmium are measured in all participants. Cotinine will also be measured in many par- 
ticipants — specifically, those ages 4 and older. 
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e Chemicals analyzed by NHATS varied over time. NHATS collected data on 20 pesticides between 1970 and 1981. NIEHS chemicals are not 
included because data were not available at the time of our review. 

f Excludes a related but separate study done in Minnesota reviewing pesticide exposures that was not one of the three formal pilot surveys. 

A description of these Federal efforts to collect human exposure data follows. 

• CDC’s National Health and Nutrition Examination Surveys'. NHANES, con- 
ducted multiple times since 1960 by NCHS, is designed to provide national esti- 
mates of the health and nutrition status of the noninstitutionalized civilian popu- 
lation of the United States. Estimates are obtained by examining randomly selected 
participants in a manner that accurately reflects the demographic characteristics of 
the U.S. population. Participants are given comprehensive physical examinations 
(including tissue samples) and are interviewed on issues such as their nutritional 
habits, health conditions, and housing characteristics. NHANES data are used for 
a number of purposes. For example, in addition to monitoring changes in blood lead 
levels, uses of NHANES include development of national standards for blood pres- 
sure and cholesterol levels and for determining infection rates for diseases. CDC’s 
laboratory housed at NCEH performs the measurements of chemicals in human tis- 
sues for NHANES. 

• Second National Health and Nutrition Examination Survey: NHANES II was 
designed to provide national estimates of the health and nutritional status of the 
civilian noninstitutionalized population of the United States for persons aged 6 
months to 74 years. Children, the elderly and people classified as living at or below 
the poverty level were oversampled in order to increase the reliability of the esti- 
mates for these groups. Measurements of pesticide residues were taken from partici- 
pants who were between the ages of 12 and 74 years of age. 3 Blood lead measure- 
ments were taken from participants in all age groups in the survey. 

Third National Health and Nutrition Examination Survey: NHANES III was de- 
signed to provide national estimates of health and nutritional status of the civilian 
noninstitutionalized population of the United States ages 2 months and older. Chil- 
dren ages 2 months through 5 years, blacks, Mexican-Americans, and persons ages 
60 or older were oversampled to increase the reliability of the estimates for these 
groups. Blood lead measurements were taken from all particiapants ages 1 year or 
older. Cadmium measurements were taken from all participants ages 6 years or 
older. In addition, some participants ages 20 through 59 years had measurements 
taken for volatile organic compounds and pesticides. Participants volunteered for 
these additional measurements, so the results cannot be projected to the population 
as a whole. However, the results still serve as the reference ranges for these chemi- 
cals. 

National Health and Nutrition Examination Survey, 1999: In 1999, NCHS 
changed the design of NHANES so that it will now be conducted as a continuous 
survey of about 5,000 participants annually. Like the previous surveys, NHANES 
will yield nationally representative results for the civilian noninstitutionalized popu- 
lation. The NHANES design will allow for oversampling to vary between years; per- 
sons aged 12 to 19, persons aged 60 and over, blacks, and Mexican-Americans are 
being oversampled. It will be tied to related Federal government data collections 
conducted on the general U.S. population, in particular, the National Health Inter- 
view Survey. 4 NCHS also plans to release results from the survey every year after 
the first 3 years of data collection. More than 1 year of data will be required for 
many estimates, particularly among detailed subgroups of the population. While 
lead and cadmium will be the only potentially toxic chemicals measured for all par- 
ticipants ages 1 and older (although cotinine, a metabolite which illustrates expo- 
sure to environmental tobacco smoke, will be measured for most age groups — those 
ages 4 and over), NCHS and NCEH plan to get nationally representative data for 
specific chemicals for persons in specific demographic groups, such as mercury 
measurements in women ages 16 through 49. NCHS will also measure household 
lead dust, drinking water contaminants, and exposure to volatile organic compounds 
for selected participants. In addition to conducting an annual national survey, 
NCHS is developing a smaller, more targeted health survey — the Defined Popu- 
lation Health and Nutrition Examination Survey (DP-HANES). NCHS recognizes 
that NHANES cannot collect information that would be directly useful at the local 
or State level or for small populations. DP-HANES is intended to address this issue 
through the use of small mobile examination centers that would visit areas of inter- 
est and examine 2,000 to 3,000 participants for each special study. DP-HANES par- 
ticipants would not receive the full range of tests given under NHANES; rather, the 


3 Data were not publicly available, as CDC is resolving some methodological issues associated 
with data collection. 

4 The sampling will be conducted on different people, but some questions asked in each survey 
will be the same. 
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DP-HANES examination would be tailored to the specific needs of the population 
under study. 

• EPA’s National Human Adipose Tissue Survey: NHATS was intended to be a 
continuously operating survey that would collect, store, and analyze samples of au- 
topsy and surgical specimens of human adipose tissue from major metropolitan 
areas of the country. It was established by HHS in 1967 and was transferred to 
EPA in 1970. During its existence, NHATS data documented the widespread and 
significant prevalence of pesticide exposures in the general population. NHATS data 
also showed that reduced use of polychlorinated biphenyls (PCB) and DDT and 
dieldrin (common insecticides) resulted in lower tissue concentrations of these com- 
pounds. A trend analysis for 1970 through 1981 of NHATS data showed a dramatic 
decline in PCB concentrations after the regulation of PCBs in 1976. During the 
1980’s, problems with NHATS’ survey design, management, and goals were com- 
pounded by insufficient financial support and caused the usefulness and quality of 
NHATS to deteriorate. In 1991, NRC conducted a study to review and evaluate the 
effectiveness and potential applications of NHATS. 5 The study concluded that a 
more comprehensive national program of human tissue monitoring was a critical 
need for understanding human exposures to environmental toxics. In addition, EPA 
needed a human tissue monitoring program in order to evaluate the need and effec- 
tiveness of EPA’s regulatory programs. The study recommended that NHATS be 
completely redesigned to provide more useful data based on probability samples of 
the whole U.S. population and that funding be increased to permit the program to 
fulfill its mission. EPA ended the NHATS in 1992 and replaced it with the NHEXAS 
pilot surveys. 

• EPA’s National Human Exposure Assessment Survey Pilot Surveys: The 
NHEXAS pilot surveys were designed to obtain knowledge on the multiple pathways 
and media population distribution of exposures to several classes of chemicals and 
to test the feasibility of conducting a national survey to provide estimates on the 
status of human exposure to potentially high-risk chemicals. NHEXAS was also de- 
signed to measure “total exposure” — the levels of chemicals participants take in 
through the air they breathe; the food, drinking water, and other beverages they 
consume; and in the soil and dust around their homes. Measurements have also 
been made of chemicals in biological samples (such as blood and urine) provided by 
some participants. Participants completed questionnaires to help identify possible 
sources of exposure to chemicals. As designed, NHEXAS has three phases. Phase 
I is intended to develop and validate NHEXAS methods, phase II is designed to ob- 
tain nationally representative exposure data in a manner similar to that used by 
NHANES to get health data, and phase III is designed to follow up on information 
developed from phase II and will study selected subpopulations. EPA conducted 
NHEXAS phase I (pilot) surveys in Arizona, Maryland, and EPA’s region 5 (Illinois, 
Indiana, Michigan, Minnesota, Ohio, and Wisconsin). About 460 participants in the 
pilot surveys provided biological samples; examinations measured a variety of 
chemicals, such as volatile organic compounds, heavy metals, and pesticides. Human 
tissue measurements were performed under interagency agreement by CDC’s envi- 
ronmental health laboratory. EPA has completed most of the fieldwork for the 
NHEXAS phase I surveys and is now analyzing the results. Based on these results, 
EPA will finalize the scope and methods for NHEXAS phases II and III. 

ATSDR’s Exposure Investigations: As part of its health assessment process or in 
response to requests, ATSDR may conduct limited biological monitoring at haz- 
ardous waste sites or other locations through a process called exposure investiga- 
tions. In response to the recognition that the conclusions drawn from indirect meth- 
ods of measuring exposures were often not accurate and not reliable for assessing 
potential health impacts and the need for more direct measures of exposures, 
ATSDR formally established an exposure investigation unit within its Division of 
Health Assessments and Consultation. The Exposure Investigation Section was es- 
tablished in 1995 and is comprised of nine staff members who respond to requests 
to conduct exposure investigations around hazardous waste sites. These investiga- 
tions involve gathering biological samples, conducting personal monitoring for site- 
related contaminants and their byproducts, and analyzing environmental data using 
computational tools. 

In 1996, ATSDR convened an expert review panel to comment on ATSDR’s expo- 
sure investigation program, including whether ATSDR was on the right track in 
providing exposure information to improve public health decisionmaking intended to 
address environmental releases from hazardous waste sites. The panelists endorsed 
many aspects of ATSDR’s investigative process, including the following: 


5 NRC, Commission on Life Sciences, Monitoring Human Tissues for Toxic Substances. 
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• Conducting exposure investigations prior to preparing public health assess- 
ments, which makes agency responsibilities easier because information is provided 
that enables Federal agencies to take action and respond to community concerns in 
a timely manner. 

• Considering exposure determinations to be as important as obtaining environ- 
mental monitoring results. 

• Emphasizing the human element of exposure investigations, which illustrates 
that the Federal Government responds to community concerns. 

The panel also made several suggested improvements to the process, including es- 
tablishing a national clearinghouse of exposure investigation data and results and 
developing site criteria and a protocol for identifying who will decide onsites to tar- 
get for exposure investigation. 

ATSDR’s exposure investigations have been valuable but limited in scope. ATSDR 
used biological monitoring in conducting 47 exposure investigations between 1995 
and July 1999. Of these investigations, 17 were done in support of the 460 health 
assessments done at that time. Unlike NHANES and the NHEXAS pilot surveys, 
exposure investigations usually have a small number of participants (less than 100) 
who volunteer to participate in the study. While the exposure investigations are not 
intended to be used for generalizations about larger populations, the studies have 
proven very useful in ATSDR’s community outreach and intervention activities. 

• NIEHS’ Human Exposure Initiative: In 1996, this initiative, a collaboration be- 
tween NIEHS and CDC, was started to improve understanding of human exposures 
to hormonally active agents — also called “environmental endocrine disrupters” — for 
the national population. CDC’s environmental health laboratory under an inter- 
agency agreement is developing methods for and measuring up to 80 chemicals 
thought to be hormonally active agents in blood, urine, or both. Human tissue sam- 
ples used for these measurements are largely obtained from the ongoing sampling 
of the general population under NHANES and total about 200 in number. 

In 1999, NIEHS and NTP officials proposed to expand the initial collaboration be- 
tween NEHS and CDC by quantifying human internal exposures to selected chemi- 
cals that are released into the environment and workplace. NTP officials indicated 
this information would benefit public health and priority-setting in a number of 
ways. First, it would strengthen the scientific foundation for risk assessments by al- 
lowing (1) the development of more credible relationships between exposure and re- 
sponse in people thereby improving cross-species extrapolation, (2) the development 
of biologically based dose-response models, and (3) the identification of sensitive 
subpopulations and for estimates of risk based on “margin of exposure.” Second, it 
would provide the kind of information necessary for deciding which chemicals 
should be studied with the limited resources available for toxicological testing. For 
example, there are 85,000 chemicals in commerce today, and NTP can provide toxi- 
cological evaluations on 10 to 20 per year. Third, the information could be used to 
identify and help focus research on those mixtures of chemicals that are actually 
present in people’s bodies. Fourth, the types and amount of chemicals in children 
and other potentially sensitive subpopulations would be identified. Determinations 
of whether additional safety factors need to be applied to children must rest in part 
upon comparative exposure analyses between children and adults. Fifth, this initia- 
tive, taken together with the environmental genome initiative, will provide the 
science base essential for meaningful studies on gene and environment interactions, 
particularly for strengthening the evaluation of epidemiology studies. Finally, effi- 
cacy of public health policies aimed at reducing human exposure to chemical agents 
could be evaluated in a more meaningful way if human exposure data were avail- 
able over time, including remediation around Superfund sites and efforts to achieve 
environmental equity. 
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Appendix HI 

Survey of State Environmental Health 
Officials and Results 


U.S. General Accounting Office 
Survey ot State Environmental Health Officials and Results 

Introduction 

At the request of members of Congress, the U.S. General Accounting Office is conducting a 
study on the use of and need for measurements in human tissue of exposure to chemicals in 
federal and state environmental health programs. In view of growing . concerns about possible 
health effects from environmental chemicals, human exposure data can be very useful to state 
and federal officials in their efforts to protect citizens. 

As part of our study, we are contacting state environmental health officials in all 50 states plus 
the District of Columbia. We are seeking information on the extent to which state officials use 
and need human exposure data and general information on environmental health concents. The 
questions below should take about 20 minutes to complete. Most can he answered quickly by 
checking applicable answers. 

Instructions 

We realize thal human exposure data encompass a range of measures, including chemical 
concentrations in media such as personal air, household dust and food as well as data from 
questionnaires. Our study pertains only to chemical concentrations or other markers of 
exposure detected in human tissue. For our study, please use the following guidelines: 

■ Human exposure data are the direct measurements of chemical concentrations or other markers of 
exposure found in human biological samples, such as blood, hair, urine, or fat. Health officials can 
use information derived from the daw to assess the exposure of residents near hazardous waste sites 
or chemical tplUt and conduct surveillance of conditions such as pesticide exposure. In this survey, 
we use the tern human exposure data to include both the direct measurements and the 
information, such as reference ranges of exposure, derived front those measurements. 

■ Because each state conducts surveillance for lead exposure using measurements of lead 
concentration in blood, we want to know about the use of human exposure data for studies, 
investigations and surveillance of exposure to substances other than lead. 

Please answer the questions below based on your own experience with the human exposure and 
health studies you participate in, including serving as an advisor. Copies of the survey may also 
have been provided to other officials in your state. Please provide your name and title, 
program, and telephone number so that we may consult with you if necessary. 

Name and Title 

Program and Agency 

Telephone number { _) Email 

Responses from all the states will be incorporated into our final report and a copy will be sent to you once 
it is issued, If you have questions about this survey, please contact Cheryl Williams at (503) 235-8451. 
Please return the completed copy at you earliest convenience, or no later than <date>, to 
Chetyt Williams 
U.S. General Accounting Office 
1500 N£. Irving Street, #4 U 
Portland, Oregon 97232 

Fax: 503/235-8492 E-mail: williatnse sro® eao.gov 

Thank you for taking the time :o answer these questions. 

81 state officials returned the questionnaire; however, some did not answer all the 
questions. The "N" for each question is the number of officials who answered that 
question. 
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Appendix III 

Survey of State Environmental Health 
Officials and Results 


Use of Currently Available Human Exposure Date 1 for Substances Other than Lead 

I. State officials and others can use human exposure data collected by federal agencies for 
studies, investigations, surveillance cr other health or policy analyses. Federal agencies, 
including the Centers for Disease Control and Prevention and the Environmental Protection 
Agency, collect and analyze human biological samples in efforts sixth as the National Health 
and Nutrition Examination Surveys (NHANF.S) and National Human Exposure Assessment 
Survey (NHEXAS). Since January 1996, have you used human exposure data collected by 
federal agencies for any study, investigation or surveillance you participated in? 

(N=8 1) (checker*) 

dS Yes (specify source 1 

33 No 


2. To address environmental health concerns other than lead exposure in your state, how 
important is the federally compiled human exposure data you have used in studies, 
investigations, or surveillance you participate in? 


(N=7?) (check one) 

26 Extremely important 
25 Very important 
IS Somewhat important 
H Of little or no importance 


3. State health officials may also gather human tissue samples, either directly or by request, as 
part of their studies or investigations. Since January i 996, have you gathered human tissue 
samples « part of any study, investigation or surveillance you participated in? 


(N= 80} (check one) 
$4 Yes 
26 No 


4. To address environmental health concerns other than lead exposure in your state, how 
important is the human exposure data you have gathered, either directly or by request, for 
studies, investigations, or surveillance you participate in? 

(N=76) (check cm) 

33 Extremely important 
29 Very important 
7 Somewhat important 
7 Of little orno importance 


‘in this survey, we use the term human exposure data to include both direct measure merits of 
chemical concentration in human tissue and information derived from those measurements. 
Exposure mformatioa includes such things as reference ranges of exposures in the general 
population; the distribution of exposures in a particular subpopulatinr,. such as ethnic minorities 
or children; and the relative contribution to total exposure from various exposure routes, such as 
inhalation or ingestion. 
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Appendix III 

Survey of State Environmental Health 
Officials and Results 


5. Listed below are purposes for which state health officials may use human exposure data. 
Indicate below any purposes for which you have found human exposure data important in 
your work. 

(N® 77} (check all that apply) 

48 Surveillance of diseases or conditions, other than, lead exposure, that may have 

environmental causes 

41 Investigation of disease dusters, including those reported by citizens 

42 Investigation of planned or accidental chemical releases, including those 
in occupational settings 

46 Investigation of citizen concents aboul other perceived sources of contamination 

28 Assessment of exposures in the state's genera! population 
39 Assessment of exposures of one or more subpopulations that might be 
more susceptible to exposure for age, economic, or other reasons 
S3 Epidemiological studies of environmental health concerns 
33 Epidemiological studies of occupational health concerns 

31 Research cn the relationship between human exposure and disease 

6 Other purposes (please specify 1 

6. Consider all die exposure-related health studies, investigations of concerns such ss accidental 
chemical releases or disease clusters, and surveillance efforts in which you participate, 
including as an advisor or reviewer. Estimate how many such studies, investigations, and 
surveillance efforts you have participated in since January 1996. 

(N=81) (checkout) 

41 Fewer than 13 
19 10-25 

8 25-50 

6 50-100 

7 more than 100 

7. Of the studies, investigations, or surveillance efforts you have participated in since January 
1996, how often was human exposure data from tissue samples included? 

(N=81) {check one) 

38 Seldom, if ever 

32 Less than half of the times 

5 About half of the times 
0 Over half of the rimes 

6 Always or almost al ways 

B. Of the exposure-related work you have participated in since January 1996, list below up to 5 
chemicals for which data on concentration levels were obtained from analyzing human tissue 
samples. Plco3e include chemicals that, in your opinion, might pose a significant health risk 
to residents or communities in your state. 
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Appendix III 

Survey of State Environmental Health 
Officials and Results 


Environmental Health Concerns and Human Exposure Data Generally 

9. In addition to ihc health agency, various agencies or academic organizations in each state 
may study the human health effects of environmental exposures and may use human 
exposure data in these efforts. They may also collaborate with the state health agency in 
health-related efforts. Indicate below whether any other agencies or academic organizations 
in your state might use human exposure data and whether you have collaborated in any of 
these efforts since January 1996. 

Indicate in 

Part A : Whether tie agency or organization in your state has used human exposure data in health 
studies, investigation or surveillance. 


Part B: If you answered "yes" in Part A, indicate whether yonr office has collaborated with the 
agency in any health studies that used human exposure data since January 1996. 




Part A 

Used human exposure 
data in health studies 

Check cne 


P«rt8 

■ You collaborated in 
studies that used human 
exposure data since 
January 1996 | 

Chick one [ 



V “ 

No 

j Don’t 

| Know 

1 . _ 


j No 

1 Don’t j 
[ Know 1 

[ Agency Uut may be separate tram the state health agency i 

1. Environmental Quality cr 
Environmental Protection 
(environmental regulatory oversight) 

<N=74) 

34 

IS 

25 

irjo-> 

2S 

■ 

H 

| 2. Natural Resources 

(N=66) 

6 

o 

!ES 


S3 

IO 

n 


US 5 

O 

D 

IE9 

QS 


in 

in 

4. Agriculture 

(N=70> 

Q 

m 

m 

Eld 

El 

n 

n 

5. Occupational Health and Safety 

(N=68) 

EX 

o 

o 


K3 

9 

n 

6. State Granteo-Agency for Toxic 
Substances 'and Disease Registry 
(ATSDR) 

(H-64) 

40 

7 

17 


33 

6 

■ 

If I i ' 11 ■> 

(N=62) 

24 

9 

29 

Wya-> 

:s 

4 

a 


8. State University or Medical School 

(N*>72) 

Eli 

n 

Ol 

3211 

Eli 

D 

Ell 

9. Private University or Medical 

School 

(N=62) 

19 

8 

35 



7 

1* 

10. Other-plsase specify 

(N=19) 

4 

6 

9 

If yt3-> 

-±J 

0 

0 


•These individuals did not answer Pan B. 
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Appendix III 

Survey of State Environmental Health 
Officials and Results 


1 0. Consider all the exposure-related studies, investigations, and surveillance efforts you have 
conducted since January 1996. In these efforts how often could you include human exposure 
data from human tissue samples when you thought it was important? 

(N=80) (chcckms) 

13 Always or almost always 

5 Over half of the times 

10 About half of the times 
21 Less than half of the times 

31 Seldom, if ever 

11. For the exposure-related work you have conducted since January 1996, list below op 
to 3 chemicals for which you could not use human exposure data when you thought it 
was important, Please include chemicals that, in your opinion, might pose a 
significant health risk to residents or communities in your state. 

(N=42't Hist unto 5 chemicals! 


12. Listed below arc reasons that might prevent a public health official from using human 
exposure data in a study, investigation, or surveillance effort. Indicate which, if any, account 
for why you have not used human exposure data when you thought it was important 
(N=?5) (chest all that apptf) 

1. 32 Insufficient numbers of epidemiology staff trained to design and implement 

studies and analyze data 

2. 22 Insufficient numbers of state public health laboratory staff trained to analyze 

samples 

3. 20 No equipment in our state public health laboratory needed to analyze samples 
•4. 22 No laboratory methods (assays) to test human samples for chemicals we want 

to study 

J. _46 Lack of information on the distribution of exposure— reference ranges— 

among the general population to compare with measurements from our work 
t. 45 Lack of reseat* to link chemicals we want to study with specific human 
health effects 

7. 28 Information on concentrations of chemicals in environmental media are not 

sufficiently detailed 

8- 21 Lack of protocols, training, or equipment to collect and store samples 

9. 37 Large number of samples needed would be too expensive or overwhelm 

available laboratory capacity 

10. 19 Too difficult to obtain informed consent from potential participants 

1 1 • 19 Division of responsibility for health and environmental protection among 

different state agencies makes such studies difficult to undertake 
12. 29 Other — please specify „ _____ „ 
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Appendix III 

Survey of State Environmental Health 
Officials and Results 


13. Of the reasons you checked in question 12, indicate which items were most important in 
your decision net to use human exposure data when you thought it was important. 

(list up to three of the numbered items you checked in question 12) 



14. Are there environmental health concerns your state does not address that you think it 

should? 

(N=73) (check one) 

42 Yes please specify 
31 No go to question 16 

15. Describe below why your state is not addressing environmental health concerns you think it 
should. 

ftfeaa ; 


16, If you have any additional comments about the role of human exposure data in the 
study of environmental health concerns or your office's ability to make use of such 
data, please write them in the space provided below. 

(26 respondents provided comments: 55 respondents did not provide comments) 


Thank you for participating in this study. 
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Appendix IV 

Comments From the Department of Health 
and Human Services 


DEPARTMENT Of HEALTH & HUMAN SERVICES 


Ms, Janet Heinrich 
Associate Director, Health Financing 
and Public Health issues 
United states General 
Accounting Office 
Washington, D.C. 20548 

Dear Ms. Heinrich! 

Enclosed are the Department ■ b coir.tnents on your draft report, 
"Toxic Chemicals: Long-Term Coordinated Strategy Needed to 
Measure Exposures in humans , ~ The comments represent the 
tentative position of the Department and are subject to 
reevaluation when the final version of this report is received. 

The Department also provided extensive technical comments 
directly to your staff. 

The Department appreciates the opportunity to comment on this 
draft report before its publication. 


June Gibbs Brown 
Inspector General 


The Office of inspector General (OIG) is transmitting the 
Department's response to this draft report in our capacity as 
the Department's designated focal point and coordinator for 
General Accounting Office reports. The OIG has not conducted 
an independent assessment of these corueents and therefore 
expresses no opinion on them. 
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Comments From the Department of Health 
and Human Services 


Comments of the Department of Health and Human Services 
on the Genera] Accounting Office Draft Report Entitled, 

"Toxic Chemicals; Long-Term Coordinated Strategy Needed 
to Measure Exposures in Humans'* GAO/HEHS-OO-SO 

Genera! Commen ts 

The Department of Health and Human Services (the Department) thanks the Genera! Accounting 
Office (GAO) for providing the opportunity to comment on their draft report. In general, the 
report is an accurate and forward-thinking document. The issues that surround the need for a 
coordinated strategy to measure exposures in humans are important to real public health 
concerns, and this report wiil hopefully energize the evolution of ongoing efforts within the 
Department and the Environmental Protection Agency (EPA). 

The Department agrees that GAO's decision to focus on nonoccupation at environmental 
exposures ir. the report is appropriate, hut it may be worth mentioning that a coordinated Federal 
effort in human exposure monitoring should be linked if not tied directly to Federal efforts that 
monitor or evaluate occupational exposures. While there are many good reasons to distinguish 
the two types of exposures, it is important to realize that public health is best served if Federal 
efforts that focus on occupational and nonoccupational exposures do not operate in isolation. 

The GAO report appropriately focuses on Federal efforts that directly attempt to monitor human 
exposures on a national scale. As stated in the report, the many basic scientific advances in 
human exposure research, as well as research establishing linkages between environmental 
exposures ar.d adverse health effects that are essential for State and Federal agencies to make 
decisions regarding public health, will ccme from a coordinated Federal effort in human 
exposure monitoring, h is also important to realize that such advances have in the pasl and will 
continue to result from federally-sponsored and private sector research. 

Toe Department agrees with the emphasis placed on at-risk populations and the 
recommendations made regarding the opportunities for exposure assessment to provide a better 
base from which to address at-risk populations. We also believe that the report could emphasize 
the importance of developing a breast milk monitoring program. Many environmental agents are 
fat soluble and are released into breast milk at significant concentrations. Examples include 
dioxins and polychlorinated biphenyls (PCBs) where 6 months of nursing results in dioxin or 
PCB concentrations in infants which are ten times higher than in the mother. Information on 
chemicals present in breast milk and trends over time would be valuable information in 
establishing priorities and strategies for children’s health programs (see Hooper and McDonald, 
Environmental Health Perspectives, 108(5) 387-92, 2000). 

The GAO report’s comments on tbc effectiveness of Fcdcrai/State interactions on exposure 
assessment issues are clearly oa target. In addition to die points made in the GAO report, we 
believe that a number of other issues could be emphasized, These include the direct application 
Of exposure information to fill knowledge gaps teat create uncertainties in risk assessment. For 
example, there is increasing use of margin of exposure analysis in risk assessment guidelines for 
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Comments From the Department of Health 
and Human Services 


both State and Federal regulatory agencies, information on blood and urine levels in generalized 
or specific populations is essential for rational use of margin of exposure analysis. These kinds 
of data would also improve the ability of State agencies to monitor the effectiveness of 
regulations setting acceptable ambient levels at the fenceiines of industrial facilities. Improved 
availability of exposure iafoimation woaid provide more credible ways for States to set fish 
advisories for agents such as methtymereury. This is important because fish is a good source of 
dietary protein and consumption of fish should only be discouraged when necessary because of 
mercury contamination. 

The GAO report could better characterize how the Department’s Centers for Disease Control and 
Prevention (CDC) has enabled other agencies to use human tissue measurements through 
interagency collaborations and agreements. While this is mentioned for the National Institute cf 
Environmental Health Sciences (NIEHS), it is not veil described for EPA’s National Human 
Exposure Assessment Survey (NHEXAS) pilots or for the Agency for Toxic Substances and 
Disease Registry. 

We do not believe that the GAO report dearly conveys the broad scope of the National Health 
and Nutrition Examination Surveys (NHANES). The NHAN'ES has many objectives, only one 
of which is monitoring environmental exposures. A reader of this report who is not familiar with 
NHANES would likely come away with the impression that the primary purpose of NHANES is 
to monitor environmental exposures. This impression comes about particularly because of the 
tendency in the report to compare NHANES to EPA’s NHEXAS, which is devoted solely to 
exposure monitoring. 

To illustrate the breadth of NHANES, the following is a list cf diseases, medical conditions, and 
health indicators that NHANES examines in addition to environmental exposures; anemia, 
cardiovascular- disease, diabetes, equilibrium. HIV sero prevalence, infectious diseases and 
immunizations, urologic disorders, mental health, nutrition ar,d dietary behaviors, obesity, oral 
health, osteoporosis, physical fitness, reproductive history, respiratory disease, sexually 
transmitted diseases, skin diseases, tuberculosis, and vision and hearing problems. 

Ons issue not explicitly discussed in GAO’s report but which results in difficulties in using 
NKANES for monitoring environmental exposures relates to NHANES’ relatively small yearly 
sample site. For example, in any 1 year, even for some exposures for which the entire sample is 
tested, the sample site will not allow yearly estimates by multiple demographic domains 
simultaneously. The full range of options sltould be considered when addressing bow to improve 
the ability of the Federal Government to monitor environmental exposures. One option that 
should be seriously considered is to take advantage of tire substantial investment already made in 
the NHANES infrastructure and substantially increase the sample size. If accompanied by a 
substantial investment in laboratory capacity, the increased sample size would greatly increase 
the ability of NHANES to provide expedient data on exposures for major demographic 
subgroups. 

Exposure data is valuable to the process of identifying people being exposed to hazardous 
substances in the environment and the needed health follow-up actions to address these 
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exposures. Therefore, the findings and recommendations of GAG’S report should help to ensure 
that the Department continues to make progress to enhance the collection of, the methodology 
development for, and die utility of environmental human exposure data. Wc look forward to 
working with our partners in the Federal and State governments to address the recommendations 
set forth in GAO’s report. 

GAO Reco mmendat ion 

We recommend that the Secretary of HHS and the Administrator of EPA develop a coordinated 
federal strategy for the short- and long-term monitoring of human exposures to potentially toxic 
chemicals. 

Department Comment 

The Department concurs that there is a need for a viable short- and long-term strategy for 
monitoring human exposures. While improved coordination may be useful, coordination alone 
would only be the first step in the process. Improved coordination would likely produce 
agreement on the need to improve laboratory capacity, to develop methods for monitoring of 
more Chemicals, to undertake monitoring of additional chemicals, and perhaps to increase sample 
size. As a practical matter, however, these improvements will not occur without addressing the 
problem of limited resources as mentioned in the report 

Resources needed to enhance coordination should not be taken font existing limited resources ir. 
such a maimer that might diminish ongoing analyses and programmatic efforts. We believe the 
report should make a clear statement that human tissue measurements of exposure to 
contaminants is essential to all agencies, and that future interagency coordination should be based, 
on the value of using human measurements of exposure assessment to achieve agency goals. 

Additionally, the Department believes that this recommendation overlooks the enormous amount 
of work already done toward this end, especially at the CDC. The EPA and NIEHS sit on tire 
advisory board of CDC’s National Center for Environmental Health to make sure efforts are 
coordinated between the organizations. The CDC has performed all the biomonitoring 
measurements in the NHEXAS study and has had numerous discussions, including ongoing ones, 
of how CDC measurements could be used in future exposure assessments of the United States 
population and at-risk populations. This recommendation is partially being met now, but we 
could always do better at it. 
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GAO Recommendation 

Wc farther recommend that the agencies identify common or complementary performance goals 
or measures to reduce, monitor, or develop methods for measuring human exposures to toxic 
chemicals. 

D epartment Comment 

The Department concurs that any effort undertaken as a result of the first recommendation should 
have performance goals. 


Even if the Department and EPA were to successfully and efficiently implement the preceding 
recommendations, there would be no guarantee of the collection and use of important human 
exposure data to prevent disease anc death. Die GAO identified in its report the large need for 
■'expanded" scientific effort (not just coordinating existing efforts) to address the more than 1400 
chemicals identified by agencies as high priority. The Department believes that this expanded 
scientific effort is crucial if substantive progress is to be made. 
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Appendix V 

Comments From the Environmental 
Protection Agency 


Now on page 6. 
Nowon page 41. 




mj 


UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. 80460 


Ms. Janet Heinrich 

Associate Director, Health Financing and Public Health Issues 
Health Education and Human Services Division 
General Accounting Office 
441 G Street N.W. 

Room 5A36 
Washington, DC 20548 

Dear Ms. Heinrich: 

We appreciate having been given the opportunity to review and comment on the draft April 
2000 report entitled, 'Toxic Chemicals: Long-Term Coordinated Strategy Needed to Measure 
Exposures in Humans,” and congratulate the GAO on their insightful review. We greatly 
appreciate the professionalism of the GAO auditors, as well as their efforts to keep us informed 
and consider our views. 

The GAO captured the essence of the issues associated with obtaining human exposure data, 
with or* significant exception, namely an over-emphasis and reliance on the measurement of 
pollutants in blood/tissue/urine, i.e., biomarkers (see enclosure General Comment 2 for more on 
this issue). 

We strongly support the general conclusion that far mors research is needed fu understand 
human exposures to potentially dangerous chemicals and the recommendation that the “Secretary 
of HHS and the Administrator of EPA be charged with developing a coordinated federal strategy 
for die short- and long-term monitoring and reporting of human exposures to potentially toxic 
chemicals." The recommendations induce reports on levels and trends of exposure and 
identifying the need to develop common, complementary performance gods or measures related 
to collecting and using human exposure data. To be consistent, we would urge that the specific 
guidance about increasing coordination (page 4) also include the concept presented in the main 
text that efforts need to be expanded, rather than merely coordinated (e.g., first bullet on page 
42). 

As mentioned in you r report, HHS and EPA initiated discussions last fall on the need for an 
integrated, interagency program on human exposure. Under the auspices of the Toxics and Risk 
Subcommittee of the Committee for the Environmental and Natural Resources, a small working 
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2 

group has been developing a framework document that will hopefully serve as the basis for 
expanded discussions across the Federal government and with other key stakeholders (e.g., 
states). The GAO report reinforces the timeliness and appropriateness of this understanding. 

We offer additional general and technical comments for your consideration in the enclosure. 
Dr. Harold Zenick will continue to serve as the overall lead for my office, while Dr. Judy 
Graham will serve as the technical lead. Please feel ftee to contact them at (91 9) 541-2283 and 
(919) 541-0349, respectively, if additional clarification of our comments is needed. Again, thank 
you for considering these comments as you finalize this report. 

Sincerely, 

*~^€rf?77ut. F. 

Norine E. Noonan, Ph.D. 

Assistant Administrator 

Enclosure 
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3 

Enclosure 

EPA Comments on GAO Draft Report 
Toxic Chemicals 

Long-Term Coordinated Strategy Needed to Measure Exposures in Humans 
(GAO/I 1EHS-00-80) 


General Comments 

• Need additional federal partner s. We request that the OAO consider the benefits of the 
participation of additional federal entities with interests in improved knowledge of exposure, 
such as the Department of Defense (e.g.. de-contamination of bases and knowledge 
requirements relative to clean-up), the Department of Transportation (pollution related to 
where roads and highways may be constructed/expanded including associated 
commercki/incustrial activities that may follow) and the Department of Energy (e.g,, 
radiation exposures). Also, the report emphasizes environmental exposure, without 
commenting on occupational exposure. Risks result from total exposure to chemicals, 
making It important to public health to determine whether a person is also exposed 
occupationally. Scientifically, there is a growing merger of occupational and environmental 
exposures, as the workplace shifts from a factory to an office building to a residence. When 
performing a measurement study, all these elements should be considered. 

* Limitations of biomarkers . For selected chemicals and applications, biomarkers are very 
useful and probably the best measure of exposure. However, there are other measures of 
human exposure that may be better suited, less burdensome, provide more information, or are 
less costly for many applications. As examples, for exposure to volatile organic compounds, 
for which inhalation is expected to be the primary route, passive personal air monitors may be 
the better choice. For pesticides which are rapidly excreted from the body and for which 
intermittent exposures are expected, passive integrated air or dust samples may provide more 
useful information. Finally, there are thousands of chemicals having no current biomarkers 
of exposure. For these chemicals, at least in the short-run (the next 1 0 years), other measures 
of exposure must be used We believe that for each chemical, the study objectives need to be 
decided, the available methods for measuring exposure evaluated, and the most appropriate 
method selected. We do not believe that bioraarkers should be selected a priori as the best 
method in ail cases, in fad, the preferred situation may be to obtain an integrated suite of 
measures that allow for better understanding and interpretation of exposures related to a 
particular chemical/class of chemicals. 

Where biomarkers are available, they may be very useful if exposure can be quantified, 
interpreted, and die sources of personal exposure identified. For example, the mere presence 
of a chemical in blood does not denote toxicity: certain concentrations (unknown for most 
biomarkers) indicate a potential for an adverse health outcome. The need to place biomarkers 
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Now on page S. 


Now on page 7. 
Now on page 31. 


See page 26. 


4 

in a health context is also mentioned by state officials {page 4). Source identification is 
needed so that tbe cause of excessive exposure can be identified and prevented, jlf high levels 
cfbtomarkers are observed, it is essential to know whether they resulted from, for example, 
inhalation exposure fion industries in foe vicinity or food contamination. Such knowledge is 
fundamental to cost-effective conecti ve/preventive action. The need to make bjoraaikers 
part of a more comprehensive monitoring program has been identified by the NRC (footnote 
A at bottom of page 5) and EPA's Scientific Advisory Bond (footnote at die bottom of uage 
34). 

Biomarkers measure the mount of chemicals remaining in the body at the time of the 
measurement. Some chemicals, notably lead and dioxin, remain in the body for long periods 
ol' time following exposures. These tend to provide an index of "long-term” (i.e., months to 
years) exposures, and integrate over multiple exposure events. Others, notably “non- 
persistent” pesticides, are excreted within hours or days after the exposure. For these 
chemicals, changes over time may be more closely related to the duration of a specific 
exposure event, rather than to charges in population exposure measurements over time. In 
such cases, if the sampling tine is very different from the exposure event, the exposure may 
go unrecognized. 



contains several excellent examples of bow knowledge of biomarkers was useful to officials 
concerned with pollution from point sources. For example, * nearby waste site was suspected 
to contaminate people living nearby. Blood of residents was examined for those few 
chemicals at the site of interest. This shows how biomarkers can be used along with 
additional exposure information to identify potential problems and mitigate exposure and 
health risks. In this example, information had already been collected on the sourceof the 
chemicals, foe time frame of exposure, the proximity of the individual to the source, and the 
potential routes of exposure. To extend this concept to a general population survey, we would 
also need to collect similar information on potential sources and routes of exposure, along 
with btomarker levels. Measuriog biomarkers alone would not enable officials to take 
protective action for chemicals having ubiquitous sources or multiple pathways of exposure. 
For example, pesticide exposure can result from contaminated air, water, soil, and food. 

Thus, if blood levels of a certain pesticide are very high, was this due to a nearby waste site 
or a transport through the air or track-in of contaminated soil? 

Future NHEXAS and NHANES . The primary goal of NHANES is to collect information on 
the health and nutritional status of foe US. population with the goal of monitoring exposures 
being secoadaiy. Exposure data can only be collected in NHANES if it imposes a minimum 
burden or, foe study participants and does not interfere with the primary data collection goals. 
This constraint limits foe amount of a sample that can be collected for measuring biomarkers 
which in turn limits the number of biomarkers that can be measured. Because of 'participant 
burden”, it also severely limits the number and types of personal exposure monitoring 
samples that can be collected and the number of survey questions that can be asked about 
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Statement of Stephen M. Prescott, M.D., Executive Director, Huntsman 

Cancer Institute 

This year, approximately 2,400 children in the United States will be diagnosed 
with acute lymphoblastic leukemia (ALL), the most common form of childhood can- 
cer. Their chances for cure are significantly better than they were three decades ago. 
Due to breathtaking progress in research, close to 75 percent of these children will 
grow up to lead healthy productive lives. The results are improving each year and 
childhood ALL is one of the most curable forms of human cancer. 

Despite this success, many challenges remain and the first is obvious — the cure 
rate isn’t 100 percent. And, until it is we must work toward this goal. A second goal 
is to develop treatments with fewer side effects. To achieve these goals we must dis- 
cover the root causes of childhood leukemia. In this regard, the future is bright. We 
are beginning to unravel the events that cause a single cell to become cancerous. 
These results can be attributed to significant advances in basic research, especially 
in the area of genetics. When we talk about cancer genetics we mean two different 
things. The first, which is readily understood, means inheriting a high risk of cancer 
from one’s parents. This is only a small minority of all cancer cases and is very rare- 
ly the cause of childhood cancer. The second meaning of genetic is that the cancer 
cell has acquired damage to its genes, while the rest of the body’s cells have a per- 
fectly normal genetic make-up. 

In the case of ALL, we know that a single normal cell, destined to become a nor- 
mal white blood cell called a lymphocyte, develops a mistake in the genetic code. 
In the case of leukemia, this is a swap of genetic material between two chro- 
mosomes and is called a translocation. These translocations occur in genes that con- 
trol growth under normal circumstances. When such growth-promoting genes are 
damaged, the cell will continue to grow even when the body is trying to send a mes- 
sage to tell it to stop growing. Through the development of powerful techniques we 
now know the location of many of these defects and researchers at many centers 
are working to unravel the complexity of the cancer cell to understand specifically 
changes that allows the cancer to grow. 

Perhaps the most difficult questions for a physician to answer are, “Doctor, why 
did my child get leukemia? And, was there anything I could have done to prevent 
it”? The answer to the second is a resounding “no.” The answer to “why” is that 
we don’t yet know the fundamental cause of ALL. 

When clusters, or dramatic increases in cancer cases in small geographic areas, 
occur, we always revisit the issue of whether a cancer-causing agent from the envi- 
ronment or an infection resulted in the increased number of cases. Unfortunately, 
this approach has not identified any causes for ALL. But it is possible that we are 
missing subtle relationships if an environmental or infectious cause is present but 
only affects individuals with a certain genetic makeup and not all members of the 
population. 

The recent sequencing of the human genome provides us with unprecedented op- 
portunities to understand cancer and to use that knowledge to develop new treat- 
ment and prevention. The major focus of the Huntsman Cancer Institute (HCI) is 
to understand this genetic blueprint of cancer. Using a new technology called “DNA 
chips” investigators in our childhood cancer program have uncovered genetic path- 
ways that are active in cancer cells but not normal blood cells. Using this informa- 
tion it may be possible to develop drugs that could interfere with these active path- 
ways. Since these changes are limited to the cancer, new drugs targeted to these 
pathways might avoid the side effects seen with conventional drugs. 

We also now know that certain pathways are unique to groups of patients that 
have a greater risk of relapse after treatment. It may be possible to use the genetic 
“fingerprint” of the leukemia someday to “tailor” therapy so that patients with a 
high likelihood of cure can be treated without exposing them to unnecessary more 
toxic therapy, while patients with high risk disease can be more effectively treated 
before the leukemia comes back. This approach is still experimental and leukemia 
samples from children treated at children’s hospitals throughout the United States 
will be sent to us to test further this genetic approach to classifying leukemia. We 
believe that the same approach could be applied to studies of clusters of ALL to try 
to understand why they occur. For example, is there a specific genetic pathway 
damaged in children from Fallon who have ALL. If so, this would suggest that an 
infection or environmental agent initiated a common form of damage. 

The Children’s Oncology Group, a consortium of all major children’s hospitals in 
North America, is embarking on a massive effort to identify a subset of patients who 
might be especially vulnerable to environmental risks because of inherent suscepti- 
bility to damage from chemicals. This effort will use the approach I’ve described and 
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will be led by Dr. Bill Carroll, the deputy director of the Huntsman Cancer Insti- 
tute. 

Although these projects are just underway, progress is being achieved at a re- 
markable rate. By combining sophisticated genetic analysis of patients and their tu- 
mors with the best treatments available, we hope to reach that goal of uniform can- 
cer cure and ultimately, prevention. 

Environmental Exposures and Childhood Cancer: Our Best May Not Be 

Good Enough 

Childhood cancer ranks high among public concerns, evoking the public’s fear of 
cancer as well as the special emotional attention that is focused on children. Al- 
though it is rare, its priority is elevated on the basis of years of life lost and its 
prominence among life-threatening diseases of children. Despite great success in the 
treatment of childhood cancers such as Wilms’ tumor and leukemia, cancer con- 
tinues to be life threatening in children. 

For several decades, clusters of childhood leukemia have been investigated, in a 
search first for an infectious etiology and then for an environmental etiology, 1 both 
without success. Childhood cancer clusters continue to generate public concern and 
consume health department resources, but there has been little progress in under- 
standing the etiology or identifying preventive measures. The focus often turns to 
the role of environmental pollutants such as pesticides, electromagnetic fields, and 
chemicals found in hazardous wastes. The rationale for seeking exogenous, modifi- 
able causes of childhood cancer that can be avoided leading to a reduction in the 
risk of disease, is compelling. The negative consequence of such public demand and 
support for epidemiologic research is the temptation to overinterpret every shred of 
fallible evidence that emerges. The public and media tend to place much more faith 
than is warranted in isolated findings, to the detriment of sound policy and the 
credibility of researchers. 

Epidemiologic research into potential environmental contributors to the etiology 
of childhood leukemia, brain cancer, and other pediatric malignancies has been pur- 
sued intensively for over 20 years. Motivated by scientific interest and public con- 
cern, a number of studies have evaluated the role of pesticides, 2 ionizing radiation, 3 
nonionizing radiation, 4 - 5 and a wide range of occupational and environmental expo- 
sures. 6-7 Dozens of epidemiologic studies have been conducted on these topics, some 
with sophisticated designs, large populations, and attention to exposure assessment, 
such as the report in this issue by Freedman et al. 8 on solvent exposure and child- 
hood acute lymphoblastic leukemia. 

SCIENTIFIC CHALLENGES TO IDENTIFYING CAUSES OF CHILDHOOD CANCER 

The scientific challenges to identifying environmental contributors to the etiology 
of childhood cancer are daunting. We are uncertain about the relative importance 
of exposures of the mother, father, and child in disease etiology. Although the time 
frame is narrower than the half century of potential relevance in the etiology of 
adult cancer, the origins of childhood cancer may lie anywhere between conception 
and diagnosis. The appropriate disease entities for study cannot be defined with 
confidence, so histology, age of onset, and tumor biology are all potential markers 
of etiologic heterogeneity. The goal of creating ever-finer case subgroups must be 
reconciled with the overall variety of cancers in children. The trade-off is between 
potential gains in validity achieved by creating more homogeneous case groups and 
a definite loss of precision as the group size is reduced. 

Because childhood cancers are so rare, true prospective studies are virtually im- 
possible, necessitating continued reliance on case-control studies. As noted by Freed- 
man et al., 8 the 2 key challenges associated with that design are control selection 
and exposure assessment. Except in locations with complete birth registries or popu- 
lation rosters (mostly in northern Europe), identifying and recruiting a sample of 
the case-generating study base pose great challenges. 

Hospital-based studies make it impossible to define the source of cases, particu- 
larly for diseases that result in referrals from a wide geographic area. Because few 
children are hospitalized for any reason, finding “exposure-neutral” diagnostic 
groups of children as a source of controls is even more challenging than it is for 
adults. In population-based studies, nonresponse is inevitable, often reaching levels 
of 20 percent to 40 percent of the eligible population. As a reminder that this non- 
response is capable of distorting measures of association, virtually all case-control 
studies of childhood leukemia in the United States, including the study by Freed- 
man et al., have found higher risk in the lower social classes, despite there being 
an established, though modest, positive correlation between higher social class and 
risk for child cancer on the basis of registry information. The overrepresentation of 
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upper-social-class controls, stronger than the corresponding trend among cases, ap- 
pears to be the source of this effect, replicated across studies. Adjustment for social 
class can be made, but this consistent observation suggests that other aspects of 
nonresponse (particularly among controls) may well have more insidious effects. 

The second consequence of conducting case-control studies is the loss of informa- 
tion associated with retrospective exposure assessment. Until the cancer is identi- 
fied (or the control child reaches the equivalent age), we can not ascertain exposure 
and are thus faced with reconstructing exposure throughout the potential etiologic 
period. Studies that identify the cases as they are diagnosed, as was done by Freed- 
man et al., 8 avoid the additional time delay associated with recruiting cases diag- 
nosed before the initiation of data collection, but there is still a limit to the accuracy 
of exposure assessment for periods extending back as far as 15 years. Biological 
markers of exposure are clearly not applicable, and direct measurement of environ- 
mental agents in the physical locations of interest is of uncertain relevance owing 
to the passage of time. We are forced to relay on memory, which itself is limited 
in accuracy and objectivity with regard to the important details about workplaces 
and the home environment that can affect exposure. 

SOLVENTS AND CHILDHOOD LEUKEMIA 

Recognizing all these limitations, the report by Freedman et al. reflects the “state 
of the art” in childhood cancer epidemiology with regard to study size (640 cases 
included in the analysis), homogeneity of disease classification (all acute 
lymphoblastic leukemia), method of control selection (random-digit dialing), and ap- 
proach to exposure assessment (structured questionnaire addressing frequency and 
duration of exposure). As would be predicted, the greatest concerns with bias arise 
from nonresponse and exposure misclassification. Only 64 percent of eligible controls 
were enrolled, and despite some evidence against the available measures of social 
class being associated with solvent exposure, that level of nonparticipation leaves 
open the possibility of distorted results. Relative to an ideal measure of actual sol- 
vent exposure, as might be obtained through personal monitoring, the effectiveness 
of the exposure assessment questions is uncertain. The investigators focus on dif- 
ferential error, which could contribute to elevated measures of association, but non- 
differential misclassification is more certain to be present and can be invoked as an 
argument that observed associations are more likely to be underestimates of any un- 
derlying causal association. 

This study advances the hypothesis that solvent exposure may contribute to the 
etiology of childhood leukemia, moving it from a plausible hypothesis with no direct 
epidemiologic support to one with very limited epidemiologic support. The total evi- 
dence supporting the hypothesis that household solvent exposures cause childhood 
leukemia nevertheless remains weak but deserving of further study. Perhaps the 
most disconcerting challenge posed by the study is how to make progress in evalu- 
ating the hypothesis further. The very strengths of the study by Freedman et al. 
make it difficult to suggest improvements. Certainly, pure replication, assessing 
whether the same study design generates the same results in other settings, would 
be welcome. There is clearly some room for refinements in the approach to exposure 
assessment, with more detailed query pertaining to exposure determinants. Those 
who are already engaged in such studies would do well to include pertinent ques- 
tions regarding household solvent exposure. However, given the rarity of the disease 
and the expense associated with studies of this size, it is difficult to advocate initi- 
ating new studies with household solvent exposure as a primary justification. 

Even though the epidemiologic studies directly tackle the exposure and disease of 
interest, more insight may be generated by strong findings of indirect relevance 
than by more weak findings of direct relevance. Research that addresses the impact 
of self-reported activities on measured solvent exposure would be highly beneficial 
to interpreting this study and could lead to improved methods of retrospective expo- 
sure assessment. Toxicologic studies of implicated agents, such as methylene chlo- 
ride and benzene, focusing on animal models of childhood leukemia may help in the 
interpretation of these results. For a possible paternally mediated pathway linking 
solvent exposure to childhood leukemia, further work on sperm-mediated genetic al- 
terations associated with solvent exposures could be contributory. With regard to 
childhood exposure, focus might shift to endpoints that can measured prospectively 
in modest populations, ideally, biomarkers of early effect such as cytogenetic dam- 
age. If we are to attain the conclusive results pertaining to solvent exposure (or pes- 
ticides, nonionizing radiation, etc.) and leukemia (or other childhood cancers) — an 
elusive goal so far — it is very unlikely to come through sheer weight of replicated 
findings from conventional epidemiologic studies. 


David A. Savitz, PhD. 
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Household Solvent Exposures and Childhood Acute 
Lymphoblastic Leukemia 

ABSTRACT 

Objectives. — This study explored the risk of childhood acute lymphoblastic leu- 
kemia (ALL) associated with participation by household members in hobbies or 
other home projects involving organic solvents. 

Methods. — Participants in this case — control study were 640 subjects with ALL 
and 640 matched controls. 

Results. — Childhood ALL was associated with frequent (>4 times/month) exposure 
to model building (odds ratio [OR]=1.9; 95 percent confidence interval [95 percent 
CI]=0.7, 5.8) and artwork using solvents (OR=4.1; 95 percent CI=1.1, 15.1). We also 
found elevated risk (OR=1.7; 95 percent CI=1.1, 2.7) among children whose mothers 
lived in homes painted extensively (>4 rooms) in the year before the children’s birth. 

Conclusions. In this exploratory study, substantial participation by household 
members in some common household activities that involve organic solvents was as- 
sociated with elevated risks of childhood ALL. (Am J Public Health. 2001;91:564- 
567) 

Little is known about the role of environmental exposures in childhood leukemia. 1 
Several epidemiologic studies have described elevated risks of childhood leukemia 
associated with parents’ exposure to occupational chemicals, 2 -'° including sol- 
vents 3 - 6 - 8 - 9 and paints. 3 - 5 - 7 - 10 Children may also be exposed to solvents and paints at 
home through their own or their parents’ hobbies and household maintenance activi- 
ties. To our knowledge, few studies 10 have examined the risks of childhood leu- 
kemia associated with exposures to solvents in the home other than pesticides. 

As part of a large comprehensive case-control study of potential risk factors for 
childhood acute lymphoblastic leukemia (ALL) conducted by the Children’s Cancer 
Group, we undertook an exploratory study to examine the relationship between 
childhood leukemia and exposure to selected household chemicals during childhood, 
as well as indoor house painting during preconception, pregnancy, and childhood. 
We focused on common home activities likely to result in exposures to solvents. 11 - 14 

methods 

Case subjects were children, aged birth to 14 years, who were newly diagnosed 
with ALL between 1989 and 1993, resident in any of 9 midwestern and mid-Atlantic 
States, and enrolled through the Children’s Cancer Group, a cooperative clinical 
trials group. 15 - 16 Eligibility criteria included a residential telephone and an English- 
speaking biological mother available for an in-person interview. Control subjects 
were selected through random-digit dialing and were individually matched to the 
case subjects by age (within 25 percent of the case’s age at diagnosis), the first 8 
digits of the telephone number, and race. 17 The overall participation rates were 88 
percent for case subjects and 64 percent for control subjects. After exclusion of pa- 



155 


tients with Down syndrome, which has been associated with a high risk of ALL, 18 
there were 640 matched case-control pairs. 

For each of 3 hobbies (model building, artwork using solvents, and furniture strip- 
ping) and 2 household maintenance activities (motor vehicle and electronic equip- 
ment repair), interviewers asked mothers whether household members engaged in 
any of the 5 activities in and around their home. Because pretesting revealed that 
many mothers could not remember early activities or gave identical answers for 
each year of the child’s life, the interview focused on activities during the reference 
year (the year preceding the date of diagnosis for the case and its matched control). 
Interviewers asked the mother about which household members participated in the 
activities, as well as the frequency and duration of each episode. Interviewers also 
asked questions about painting inside the subjects’ homes within 3 months of con- 
ception, during the pregnancy, and after the subjects’ birth, including the specific 
rooms painted, the frequency of the painting, who painted (mother or others), and 
whether members of the family remained at home overnight during the house paint- 
ing. 

For each hobby or household activity other than house painting, we analyzed 2 
measures of exposure: frequency (defined as the number of times engaged in the ac- 
tivity per month) and cumulative exposure (defined as the product of the frequency 
of the activity and its duration per episode). Because fewer control than case moth- 
ers provided information about duration, our analysis emphasized frequency as a 
more unbiased exposure measure. Before any analysis, we arbitrarily classified fre- 
quency and cumulative exposure into common time categories. We categorized fre- 
quency of exposure as low (<1 time/month), medium (1—4 times/month), and high 
(>4 times/month); we categorized cumulative exposure as low (<10 minutes over a 
month), medium (10 minutes-1 hour over a month), and high (>1 hour over a 
month). For house painting, exposure was classified by the total number of rooms 
painted (1-2, 3-4, >4 rooms), as well as the frequency (1-2, 3-5, >5 times since 
birth) among those painting after the child’s birth. 

We computed odds ratios by unconditional logistic regression so as to maximize 
the number of cases and controls included in this exploratory analysis. We con- 
firmed our main findings by conditional logistic regression. Odds ratios were ad- 
justed for age at the reference date, sex, mother’s education level, and family in- 
come. We compared subjects by whether they ever or never participated in a given 
activity and by the 2 measures of exposure. We analyzed the total population, as 
well as 2 age strata: younger than 5 years (the peak ages are 2-4 years for ALL) 
and 5 years and older. Except for model building, there was an insufficient number 
of children participating in the various activities to assess the risk of ALL among 
child participants. For house painting, we investigated the timing of painting before 
and after birth. 

We also examined 2 strata based on length of time between diagnosis and inter- 
view (<24 months vs >24 months). We explored trends in risk by entering exposure 
variables ordinally into the models. 


RESULTS 

Case subjects and control subjects were demographically similar, except that the 
former came from families with lower income and had mothers with less formal edu- 
cation. Both groups were predominantly White (Table 1). 

Exposures From Hobbies, Vehicle Maintenance, and Electronic Repair 

No significant excess risk of childhood ALL was observed with ever vs never par- 
ticipation in any of the activities by a household member (Table 2). Moreover, nei- 
ther automotive and truck maintenance nor electronic repairs reflected a pattern of 
risk with increasing exposure. 

Elevated risks of childhood ALL, however, were associated with the highest levels 
of participation in some activities (Table 2). Risks were elevated for model building 
in the highest-frequency category (odds ratio [OR] = 1.9; 95 percent confidence inter- 
val [CI]=0.7, 5.8) but did not vary by age group or the child’s involvement. Artwork 
requiring solvents was linked with significantly elevated risks of childhood ALL in 
the highest-frequency exposure category (OR=4.1; 95 percent CI=1.1, 15.1), and 
risks increased as exposure rose (P trend=.07). Although the numbers were small, 
similar risks were observed in both age groups (data not shown). The associations 
with high cumulative exposure were similar to those with frequent exposures for 
both model building and artwork (data not shown). 

For furniture stripping, risk was not elevated among children in families with the 
highest frequency of exposure. Risk was, however, significantly elevated among chil- 
dren in those families with the highest cumulative exposures (OR=2.9; 95 percent 
CI=1.1, 9.1). 
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In general, when the subjects were stratified by time between diagnosis and inter- 
view dates, the odds ratios among those interviewed close to the diagnosis date were 
about the same as or stronger than the unstratified odds ratios. 


TABLE 1. — Characteristics of 840 Children With Acute Lymphoblastic Leukemia and 640 Matched 
Controls, 3 From Interview Data on Use of Household Solvent Exposures 


Characteristics 

Cases N (%) 

Controls N 
(%) 

Sex: 



Male 

333 (52.0) 

337 (52.7) 

Female 

307 (48.0) 

303 (47.3) 

Age at diagnosis/reference date, y: 



<2 

68 (10.6) 

85 (13.3) 

2- 4 

312 (48.8) 

289 (45.2) 

5-9 

179 (28.0) 

185 (28.9) 

5>10 

81 (12.7) 

81 (12.7) 

Race: 

White 

585 (91.4) 

612 (95.8) 

Black 

20 (3.1) 

16 (2.5) 

Other 

35 (5.5) 

12 (1.9) 

Household income during reference year, $: 



<20,000 

113 (17.7) 

77 (12.0) 

20,000 29.999 

122 (19.1) 

86 (13.4) 

30,000 39.999 

133 (20.8) 

112 (17.5) 

40,000 49.999 

98 (15.3) 

105 (16.4) 

>50,000 

168 (26.2) 

255 (39.8) 


6 (0.9) 

5 (0.8) 

Mother's education: 

<High school 

57 (6.9) 

30 (4.7) 

High school 

220 (34.4) 

224 (35.0) 

Some college 

210 (32.8) 

199 (31.1) 

College graduate 

153 (23.9) 

187 (29.2) 

Mother's occupation: 



Professional 

131 (20.5) 

148 (23.1) 

White collar 

156 (24.2) 

172 (26.9) 

Blue collar 

45 (7.0) 

29 (4.5) 


308 (48.1) 

291 (45.5) 

Father's occupation: 

Professional 

190 (29.7) 

200 (31.3) 

White collar 

103 (16.1) 

119 (18.6) 

Blue collar 

285 (44.5) 

240 (37.5) 

Missing 

62 (9.7) 

81 (12.7) 

Residential status: 



Urban 

169 (26.4) 

136 (21.3) 

Suburban 

271 (42.3) 

293 (45.8) 

Rural 

200 (31.3) 

210 (32.8) 

Time between reference date and interview, mo: 



7 12 

86 (13.4) 

3 (0.5) 

13 18 

256 (40.0) 

107 (16.7) 

19 24 

134 (20.9) 

196 (30.6) 

25-36 

129 (20.2) 

238 (37.2) 

>37 

35 (5.5) 

96 (15.0) 


“Excludes 11 pairs in which 1 member of the air had Down syndrome. 


TABLE 2. — Distribution of Cases and Controls by Frequency 3 of Hobby and Household Mainte- 
nance Activity During Year of Diagnosis, With Odds Ratios* 5 (ORs) and 95% Confidence Inter- 
vals (CIs) 


Cases 


Controls 


OR(95% Cl) 


Model building: 

Never 0 

Ever 3 

Low 


549 

90 

51 


555 1.0 
83 1.1 (0.8, 1.5) 
60 0.9 (0.6, 1.3) 


Hobbies 
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TABLE 2. — Distribution of Cases and Controls by Frequency 3 of Hobby and Household Mainte- 
nance Activity During Year of Diagnosis, With Odds Ratios' 5 (ORs) and 95% Confidence Inter- 
vals (CIs) — Continued 



Cases 

Controls 

OR(95% Cl) 

Medium 

29 

18 

1.5 (.08, 2.8) 

High 

10 

5 

1.9 (0.7, 5.8) 




.21 

Artwork (using solvents): 





566 

571 

1.0 

Ever 3 

73 

65 

1.3 (0.9, 1.8) 

Low 

34 

35 

1.1 (0.7, 1.8) 

Medium 

28 

27 

1.2 (0.7, 2.0) 

High 

11 

3 

4.1 (1.1, 15.1) 




.07 

Furniture stripping: 





574 

579 

1.0 

Ever 3 

65 

59 

1.1 (0.8, 1.6) 

Low 

32 

35 

0.9 (0.6, 1.5) 

Medium 

24 

14 

1.8 (0.9, 3.6) 

High 

8 

8 

1.0 (0.4, 2.7) 

Ptrend 



.33 


Household maintenance 


Auto/truck maintenance: 

378 

260 

383 

255 

1.0 

0.9 (0.7, 1.2) 

Ever* 1 

Low 

121 

129 

0.9 (0.7, 1.2) 

Medium 

107 

107 

0.9 (0.6, 1.2 

High 

31 

19 

1.5 (0.8, 2.7) 




.91 

Electronic repair: 




604 

612 

1.0 

Ever 3 

35 

25 

1.4 (0.8, 2.4) 

Low 

20 

14 

1.5 (0.7, 3.0) 

Medium 

13 

5 

2.7 (1.0, 7.7) 

High 

2 

6 

0.3 (0.1, 1.5) 




.50 





“Frequency refers to occasions per moth: “low” is less than once a month, “medium” is 1 to 4 times a month, and “high” is more than 
4 times a month. 

b Adjusted for child’s age at the reference date, sex, household income at the reference date, and maternal education. 
c Referent category. 

d Not all respondents reporting participation specified frequency. 


TABLE 3. — Distribution of Cases and Controls by Indoor House Painting in Subject's Home 
During Year Before Birth, With Odds Ratios 3 (ORs) and 95% Confidence Intervals (CIs) 



Cases 

Controls 

OR 

95% Cl 

Ever painted: 





No 

346 

359 

1.0 


Yes 

289 

278 

1.2 

0.9, 1.5 

No. of rooms painted: 





Never painted 

346 

359 

1.0 


1-2 

161 

188 

1.0 

0.8, 1.3 

3-4 

62 

48 

1.4 

0.9, 2.1 

>4 

64 

40 

1.7 

1.1, 2.7 




.01 


Family stayed at home overnight: 15 





Never painted 

346 

359 

1.0 


Not at home 

25 

17 

2.3 

0.6, 8.9 

At home 

102 

109 

1.9 

0.6, 6.4 

Painter: 





Never painted 

346 

359 

1.0 


Mother 

160 

152 

1.1 

0.9, 1.5 

Other 

128 

124 

1.3 

0.9, 1.7 


Note. Not all respondents who reported painting provided information about the number of rooms painted, whether family stayed at home 
overnight, or who performed the painting. 
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“Adjusted for child’s age at the reference date, sex, household income at the reference date, maternal education, and painting during 
other periods. 

b Also adjusted for number of rooms painted. 

Exposure From Household Painting 

We observed no significant overall increase in risk (OR=1.2; 95 percent CI=0.9, 
1.5) of childhood ALL associated with interior house painting during the 12 months 
before the subject’s birth, although the risk was elevated among children whose 
mothers lived in homes in which more than 4 rooms were painted during this period 
(Table 3). Risk of ALL was not higher among children whose mothers, rather than 
other people, did the painting (Table 3). 

When risk was analyzed by 3-month periods in the year before birth, we also 
found no significant risk during each period except for a small borderline risk in 
the 3 months before conception (data not shown). However, when the study popu- 
lation was analyzed by length of time from diagnosis to interview, this association 
appeared to be due to responses from those interviewed at a more distant time from 
the reference date. 

Among children residing in homes painted after the subject’s birth, a small, but 
borderline significant, excess risk was seen (OR=1.3; 95 percent CI=1.0, 1.6). Risk 
was elevated for painting more rooms (for >4 rooms, OR= 1.6; 95 percent CI=1.2,2.2) 
and painting more frequently (for >5 times, OR=1.8; 95 percent CI=1.1, 2.8). When 
the associations among those interviewed close to the diagnosis date were examined, 
risk remained about the same, but those associations disappeared among subjects 
interviewed later. 


DISCUSSION 

This study found elevated risks for childhood ALL associated with substantial 
postnatal exposure to some household activities and prebirth and postnatal exposure 
to indoor house painting. There are, however, several limitations to this study. As 
in any retrospective interview study, exposures are likely to be misclassified owing 
both to imperfect respondent recollections and to the crudeness of the information 
requested. The questionnaire obtained only limited information on the child’s prox- 
imity to the activity and none on other activities that may involve solvents, particu- 
larly home renovation, such as floor refinishing. Moreover, little is known about the 
relevant time frame for exposure — whether exposures occurred before conception 
(germ cell mutations), during pregnancy (transplacental fetal exposure), or after 
birth. With the exception of house painting, the survey was restricted to postnatal 
exposures. 

Our greatest concern in interpreting the findings is the possibility that differential 
reporting errors by case and control mothers exaggerated estimates of effect. 12 The 
weaker association with house painting before conception among mothers inter- 
viewed near the reference date substantially weakens the credibility of an associa- 
tion with preconception painting. However, the consistency between the other odds 
ratios and those limited to mothers interviewed close to the reference date supports 
the findings. Unfortunately, the disproportionate delay in interviewing control moth- 
ers limited our ability to check the consistency of associations at interview times 
very close to the events in question. 

Selection bias due to differential socioeconomic status potentially could have re- 
sulted from use of random-digit dialing for control selection. Family income, how- 
ever, was not associated with substantial participation in model building, artwork 
using solvents, or furniture stripping. Moreover, indoor house painting was more 
common among high-income controls, which suggests that a selection bias could 
have underestimated the association with house painting. Finally, socioeconomic fac- 
tors do not appear to have confounded the relationship between ALL and the activi- 
ties assessed, because controlling for family income and maternal education did not 
appreciably affect the results. 

Despite the study limitations, there are several arguments for the plausibility of 
the findings. Some epidemiologic studies have shown an association between pater- 
nal occupational exposure to organic solvents and childhood leukemia in the post- 
natal period. 2 - 3 ’ 10 Exposure of children could occur through inhalation of solvents 
used at home or brought home from the workplace on the parents’ breath. 19 Pre- 
vious epidemiologic studies have found positive associations between childhood leu- 
kemia and painting on the job during the prenatal 7 - 10 - 20 and postnatal 10 periods. 

Each of the activities associated with an elevated risk of childhood ALL involves 
exposure to organic solvents, some of which are known or possible human carcino- 
gens. Benzene, a typical constituent in hobby glues in model building 11 and in 
paints, 12 is an established adult leukemogenic solvent. 21 There is a case report of 
childhood leukemia following intense exposure to toluene-containing glues used in 
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model building. 22 Methylene chloride, the main constituent of furniture strippers, 13 
is also a possible carcinogen, 23 and trichloroethylene, which may be found in paints 
and varnishes, 24 has been found to cause cancer in animals. 23 

As the first large case — control study of childhood ALL evaluating associations 
with hobbies and household activities that may involve carcinogenic solvent expo- 
sures, our study is primarily exploratory. Because of the number of exposures exam- 
ined, confirmation is required to rule out false-positive results. Further study is also 
warranted of additional household activities involving solvents, with exposure infor- 
mation for individual chemicals and levels and better delineation of specific time 
frames of exposure (prenatal vs. exclusively postnatal) to illuminate the relevant bi- 
ological pathways. 


ACKNOWLEDGMENTS 

This study was supported in part by grants from the National Cancer Institute 
(ROI CA 48051 and U01 CA 13539) and by the University of Minnesota Children’s 
Cancer Research Fund. 

The authors gratefully acknowledge Dr. Robert Hoover of the National Cancer In- 
stitute for his thoughtful comments on the manuscript. 

The study was approved by the National Cancer Institute Special Studies Institu- 
tional Review Board and obtained the consent of participants. 

REFERENCES 

1. Chow W-H, Linet MS, Liff JM, Greenberg RS. Cancers in children. In: 
Schottenfeld D, Fraumeni JF Jr, eds. Cancer Epidemiology and Prevention. New 
York, NY: Oxford University Press; 1996:1331-1369. 

2. Colt JS, Blair A. Parental occupational exposures and risk of childhood cancer. 
Environ Health Perspect 1998; 106:909-926. 

3. Buckley JD, Robison LL, Swotinsky R, et al. Occupational exposures of parents 
of children with acute nonlymphocytic leukemia: a report from the Children’s Can- 
cer Study Group. Cancer Res. 1989;49:4030-4037. 

4. Fabia J, Thuy TD. Occupation of father at time of birth of children dying of 
malignant diseases. Br J Prev Soc Med. 1974;28:98-100. 

5. Hemminki K, Saloniemi I, Salonen T, Partanen T, Vainio H. Childhood cancer 
and parental occupation in Finland. J Epidemiol Community Health. 1981;35:11-15. 

6. Cocco P, Rapallo M, Turghetta R, Biddau PF, Fadda D. Analysis of risk factors 
in a cluster of childhood acute lymphoblastic leukemia. Arch Environ Health. 
1996;51:242-244. 

7. Van Steensel-Moll HA, Valkenburg HA, Van Zanen GE. Childhood leukemia 
and parental occupation, a register-based case-control study. Am J Epidemiol. 
1985;121:216-224. 

8. McKinney PA, Alexander FE, Cartwright RA, Parker L. Parental occupations 
and children with leukaemia in west Cumbria, north Humberside, and Gateshead. 
BMJ 1991;302:681-687. 

9. Feingold L, Savitz DA, John EM. Use of a job-exposure matrix to evaluate pa- 
rental occupation and childhood cancer. Cancer Causes Control. 1992;3:161-169. 

10. Lowengart RA, Peters JM, Cicioni C, et al. Childhood leukemia and parents’ 
occupational and home exposures. J Natl Cancer Inst. 1987; 79:39-46. 

11. Rastogi SC. Organic solvent levels in model and hobby glues. Bull Environ 
Contam Toxicol. 1993;51:501-507. 

12. Wallace LA. Comparison of risks from outdoor and indoor exposure to toxic 
chemicals. Environ Health Perspect. 1991;95:7-13. 

13. Stewart RD, Hake CL. Paint-remover hazard. JAMA. 1976;235:398-401. 

14. Thomas TL, Stolley PD, Stemhagen A, et al. Brain tumor mortality risk 
among men with electrical and electronics jobs: a case-control study. J Natl Cancer 
Inst. 1987;79:233-238. 

15. Kleinerman RA, Linet MS, Hatch EE, et al. Magnetic field exposure assess- 
ment in a casecontrol study of childhood leukemia. Epidemiology. 1997;8:575-583. 

16. Hatch EE, Linet MS, Kleinerman RA, et al. Association between childhood 
acute lymphoblastic leukemia and use of electrical appliances during pregnancy and 
childhood. Epidemiology. 1998;9:234-245. 

17. Robison LL, Daigle A. Control selection using random digit dialing for cases 
of childhood cancer. Am J Epidemiol. 1984;120:164-166. 

18. Robison LL, Neglia JP. Epidemiology of Down syndrome and childhood acute 
leukemia. In: McCoy EE, Epstein CJ, eds. Oncology and Immunology of Down Syn- 
drome. New York, NY: Alan R Liss; 1987:19-32. 



160 


19. Monster A, Regouin-Peeters W, van Schijndel A, van der Tuin J. Biological 
monitoring of occupational exposure to tetrachloroethene. Scand J Work Health. 
1983;9:273-281. 

20. Shu XO, Stewart P, Wen W-Q, et al. Parental occupational exposure to hydro- 
carbons and risk of acute lymphoblastic leukemia in offspring. Cancer Epidemiol 
Biomarkers Prev. 1999;8: 783-791. 

21. Linet MS, Cartwright RA. The leukemias. In: Schottenfeld D, Fraumeni JF 
Jr, eds. Cancer Epidemiology and Prevention. New York, NY: Oxford University 
Press; 1996:841-892. 

22. Caligiuri MA, Early AP, Marinello MJ, Preisler HD. Acute nonlymphocytic 
leukemia in a glue sniffer. Am J Hematol. 1985;20:89-90. 

23. Lynge E, Anttila A, Hemminki K. Organic solvents and cancer. Cancer Causes 
Control. 1997; 8:406-419. 

24. Tas S, Lauwerys R, Lison D. Occupational hazards for the male reproductive 
system. Crit Rev Toxicol. 1996;26:261-307. 


AUTHOR NOTE 

D. Michal Freedman, PhD, Patricia Stewart, PhD, Ruth A. Kleinerman, MPH, 
Sholom Wacholder PhD, Elizabeth E. Hatch, PhD, Robert E. Tarone, PhD, Leslie 
L. Robison, PhD, and Martha S. Linet, MD. 

D. Michal Freedman, Patricia Stewart, Ruth A. Kleinerman, Sholom Wacholder, 
Elizabeth E. Hatch, Robert E. Tarone, and Martha S. Linet are with the Division 
of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, Md. Les- 
lie L. Robison is with the Division of Pediatric Epidemiology and Clinical Research, 
Department of Pediatrics, University of Minnesota, Minneapolis. 

Requests for reprints should be sent to D. Michal Freedman, PhD, Radiation Epi- 
demiology Branch, Division of Cancer Epidemiology and Genetics, National Cancer 
Institute, Executive Plaza — South, Room 7087, 6120 Executive Blvd, Bethesda, MD 
20892-7238 (e-mail: mfl01@nih.gov). 

This brief was accepted July 18, 2000. 

CONTRIBUTORS 

D.M. Freedman was principal author and analyst of the paper. P Stewart and R. 
E. Tarone were involved in interpretation of data, analysis, and revisions of the 
paper. R.A. Kleinerman was involved in data collection, interpretation of data, anal- 
ysis, and revisions of the paper. S. Wacholder was involved in the design of the en- 
tire study of which this study is a part, interpretation of data, and revision of the 
paper. E.E. Hatch was involved in data collection, the design of the study — including 
selection of cases and controls — interpretation of data, and revisions of the paper. 
L.L. Robison and M.S. Linet were involved in the design of the entire study of which 
this study is a part, data collection, interpretation of data, and revisions of the 
paper. 

Reproduced with permission of the copyright owner. Further reproduction or dis- 
tribution is prohibited without permission. 


Statement of Mary Guinan, MD., Ph.D., Nevada State Health Officer 

introduction 

I am Dr. Mary Guinan, Nevada State Health Officer. I have been asked to speak 
today on the status of the continuing investigation and Federal agency roles in the 
investigation of cancer clusters. 

Status of Investigation 

An Expert Panel was convened on February 15, 2001 to guide the next steps of 
the investigation. The panel made the following recommendations: 

1. Expand case-finding efforts. — In progress with Navy. Health Division continues 
to review cases of leukemia, cancer and other bone marrow diseases reported to us. 
All reports are kept on file. Expansion of search through the Children’s Oncology 
group and California Cancer Registry will proceed when funding becomes available. 
(Chronic disease epidemiologist, part time pediatric oncologist). 

2. Categorize the Acute Lymphocytic Leukemia (ALL) cases by clinically relevant 
biomarkers. — Need services of pediatric oncologist and funding for locating tissue 
and determining what phenotypic and genetic tests need to be done and identify lab- 
oratory to do testing. 
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3. Identify potential excess environmental exposures unique to the community . — 
Test the drinking water of case families whose water supply is from private wells. 
Health Division is in process of testing. Nevada State Health Division has requested 
assistance from the Centers for Disease Control and Prevention and the Agency for 
Toxic Substances and Disease Registry Human. Representatives of these Agencies 
will be coming to Nevada during the week of April 16th to review next steps on the 
following issues: (a) Collection of blood and urine samples from cases and family 
members for testing for environmental chemicals, (b) Advisability of dust studies 
from homes of affected families for environmental chemicals, (c) Environmental 
pathways assessment, (d) Radiologic assessment of milk produced in Churchill 
County. 

4. Collect and Bank Biologic Samples for Future Study. — On hold until funding 
is made available and storage sites located. 

5. Determine time course and characteristics of population movement into the 
Fallon area. — This is part of a bigger picture to provide evidence for population mix- 
ing theory. Although some efforts have begun, this is much larger research study 
than State can support. Federal funding should be made available for this research. 

6. Maintain Expert Panel. — Panel members have agreed to continue in an advi- 
sory role. 

In addition the State Health Division has: (a) Enhanced access to public informa- 
tion about the ALL cluster and environmental concerns through multiple public 
community meetings in Fallon, the Health Division website (health2K.state.nv.us) 
and a dedicated call-in telephone line, (b) Developed with the Division of Mental 
Health a mental health crises counseling and community assistance initiative. This 
has received funding from the Nevada Emergency Management Division and the 
first steps have been implemented. 

LESSONS LEARNED FROM INVESTIGATION OF CLUSTER OF ALL WITH REGARD TO 
FEDERAL AGENCIES ROLE 

1. Investigation of Cancer Clusters. — Although hundreds of cancer clusters have 
been recognized and investigated during the past 30 years by State and local health 
departments and Federal agencies, little information is available on appropriate sci- 
entific methods of study especially with regard to determining causative factors or 
associated risk factors. Well over 90 percent of these investigations have found no 
associated suspect causative factor. No Federal agency wants to expend scarce re- 
sources in investigation of cancer clusters that are likely to show nothing. However 
State (or local) health departments must investigate clusters to ensure that a dan- 
gerous environmental agent is not present in the community contributing to the in- 
crease in cancer cases. 

While several Federal agencies have expertise in some part of cancer cluster in- 
vestigations, no one agency has a comprehensive mandate. We have identified gaps 
in information available to States as follows: 

1. No repository of information exists on the occurrence of cancer clusters (i.e., 
surveillance of cancer of clusters) or to record the results of these investigations. 

2. Lack of a standard or a “best-practices guidance” for the investigation of cancer 
clusters. 

3. No information to identify characteristics of clusters that might be most produc- 
tive to investigate. 

4. No resources available to State to implement investigations of clusters with the 
most promise of advancing the science of cancer causation. 

Bringing together all the relevant Federal Public Health Agencies (National Can- 
cer Institute, Centers for Disease Control and Prevention, Agency for Toxic Sub- 
stances and Disease Registry) and Environmental agencies to develop a comprehen- 
sive approach to the study of cancer clusters (which would include at minimum the 
4 activities listed above) would greatly enhance the speed, efficiency and scientific 
validity of cluster investigations. A guidance for best practices for investigation of 
clusters would reassure the community that standards do exist for these investiga- 
tions and that health departments efforts can be evaluated in comparison to the 
standard. Recognition of clusters that may be most productive in finding evidence 
for causation of cancer and providing resources for the appropriate study of such 
clusters would prevent lost opportunities and maximize the probability of advancing 
the science of cancer causation. 

2. Environmental Factors. — The cause or causes of acute lymphocytic leukemia 
are largely unknown. Theories of causation have focused on two main theories, (a) 
environmental agents such as chemicals or radiation or (b) infection with a virus 
or bacteria that results in genetic damage that eventually causes leukemia. Studies 
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of suspect infectious and environmental agents for the most part have not been 
fruitful. 

What the environmental factors should be monitored by health departments in a 
systematic way? No consensus exists on the minimum standards for environmental 
surveillance. It would be of immense value to the States if all the involved Federal 
agencies could be brought together (perhaps by ASTHO, an organization of State 
health officials or another non-governmental agency) and come to consensus on 
what constitutes the minimum standard for environmental surveillance for State 
health departments. 

The Environmental Protection Agency is often in conflict with Federal Public 
Health Agencies on assessment of risks to health of environmental contaminants. 
This results in a bizarre mixture of conflicting standards for which States are held 
accountable. EPA should be required to work with Federal Public Health agencies 
to resolve conflicts on interpretation of scientific data before implementing regula- 
tions for the States. 

In the Churchill County area many environmental agents are present that may 
constitute a risk for health, including excess arsenic in the drinking water supply. 
A great deal of information is available about arsenic in the water and steps have 
been taken by the city of Fallon to reduce the arsenic in the municipal drinking 
water. However, community concerns have surfaced about other agents in the envi- 
ronment for which we have much less information. These include jet fuel from 
Naval Air Station, radioactive substances that may resulted from nuclear testing 
that was done in 1963 about 20 miles away from Fallon (Project Shoal conducted 
by Department of Energy), pesticides used for insect control and agriculture, chem- 
ical pollutants from industries in the area and air contamination with radioactive 
or chemical debris from the Sierra Army Depot in California which is about 3 miles 
from the Nevada border. One of the requirements for the explosion or burning of 
munitions at this depot is that the wind is blowing toward Nevada at a certain 
speed before the explosions can take place. There has been no monitoring of the con- 
tamination of the air that blows into Nevada from the depot. Therefore no data are 
available on this potential source of environmental contamination. Despite numer- 
ous requests the Environmental Protection Agency has not required California to be 
accountable to Nevada to ensure that toxic substances are not blown into Nevada 
from the operation of this depot. 

Like all States Nevada does not have jurisdiction over private well water used for 
drinking water, nor does any Federal agency. The safety of drinking water from 
these wells is unknown. Churchill County has many households whose water supply 
comes from private wells. How to ensure the safety of drinking water from private 
wells is a critical issue for all States. Federal agencies may have a role in providing 
guidance on solutions to this public health issue. 

3. Community Mental Health . — Recognition of a cancer cluster in a community is 
associated with increased stress for the community. The need for preventive mental 
health services must be assessed. The Nevada Health Division and Mental Health 
Division have partnered to begin a community mental health initiative in Fallon to 
assess the need for and to provide the necessary mental health services for the af- 
fected families and the community at-large. 

It would be of great value to have a model for providing such services for commu- 
nities experiencing cancer clusters. The National Institute for Mental Health and 
other Public Health agencies have a role in providing guidance for determining men- 
tal health needs and providing resources for these services during crises. 


ATTACHMENT 

Review and Recommendations of the Expert Panel 

The expert panel was convened on February 15, 2001 in Reno, Nevada by Dr. 
Mary Guinan, Nevada State Health Officer. The panel reviewed the State health de- 
partment’s investigation of acute lymphoblastic leukemia (ALL) cases that had been 
diagnosed in Churchill County, Nevada. The panel considered possible followup ac- 
tions and priorities by the Nevada Health Division. The meeting of the expert panel 
was attended by panel members and staff from the Nevada Health Division, Univer- 
sity of Nevada School of Medicine, Nevada Governor’s Office, U.S. Senate (Senator 
John Ensign’s Office and Senator Reid’s staff on U.S. Senate Committee on Environ- 
ment and Natural Resources), and the Fallon Naval Air Base. This report summa- 
rizes the panel’s review and recommendations. 

The expert panel recognized the difficulty in evaluating and investigating excess 
occurrences of ALL. The panel members acknowledged that the cause(s) of ALL are 
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insufficiently understood to single out a specific factor as explaining the observed 
excess in Fallon, Nevada. The panel members were familiar with previous investiga- 
tions of ALL clusters, all of which had failed to uncover an explanation of the cause 
of these excesses. At the same time, the panel members confirmed that the excess 
occurrence of ALL in Fallon, Nevada is unusual; not only because of it’s large num- 
ber of observed cases among so small a population-at-risk over a short time period, 
but also because further observed ALL cases had been diagnosed after the initial 
recognition of the ALL excess. The members of the expert panel acknowledged the 
excellent work of the staff of the Nevada Health Division on this investigation. 

Scientific understanding of the biology of ALL prevented the committee members 
from predicting the cause of the observed excess of cases in Fallon. The committee 
is aware of at least three distinct sets of possibilities. The first set of theories collec- 
tively point toward a cancer causing chemical contaminant (e.g., human carcinogen) 
as the causal agent for the ALL epidemic. Theories about a chemical in the environ- 
ment have received the greatest amount of public attention and community concern. 
The expert panel recognizes the need to address community concern regarding the 
presence of a hazardous chemical contaminant. However, the absence of cases of 
acute myeloid leukemia, the type of leukemia most commonly associated with toxic 
chemical exposure (1-3), argues against the Fallon cases being the result of toxic 
exposures. The panel members were skeptical that a chemical exposure could ex- 
plain the excess cases of ALL in Fallon, Nevada. A second possible explanation re- 
lates to the theory of what is called population mixing in which clusters of ALL have 
been reported associated with unusual mixing of people, often in relatively isolated 
rural areas (4-11). The population mixing theory initially focused on the possibility 
of an unidentified infectious agent (i.e., a virus). However, the current consensus is 
that exposure to a variety of infectious agents (i.e., viral and bacterial) may trigger 
an unusual and rare reaction that affects a very small number of children within 
the susceptible population. The hypothesis suggests that ALL is not infectious, 
spreading from one person to another; but an unusual complication to a common 
infection within a susceptible population. The population-mixing theory is supported 
by the observation that excesses of ALL eventually subside, presumably because of 
increased population immunity. This theory requires further examination. The panel 
believes it reasonable to test this hypothesis by calculating rates of ALL in other 
rural areas of the U.S. having significant population mixing. However, such an ef- 
fort falls outside the mandate of the Nevada Health Division. Finally, the possibility 
that the excess of ALL cases is due to random chance cannot be totally excluded 
as an explanation. The panel acknowledges, however, that the excess of ALL cases 
in Fallon, Nevada is not likely to represent a “chance” occurrence. 

The expert panel recommends to the Nevada Health Division six followup steps 
in the investigation of the excess occurrence of ALL in Fallon, Nevada (see Table 
1 ). 

The purpose of these next steps are to: (1) efficiently expand case-finding efforts, 
(2) categorize the observed ALL cases by clinically relevant disease biomarkers, (3) 
identify potential excess environmental exposures unique to the community by a 
cross-sectional exposure assessment of selective contaminants and an evaluation of 
contaminant releases into the local environment with assessment of completed path- 
ways for the case families, (4) collect and bank biologic specimens for future sci- 
entific investigations, (5) determine the time course and characteristics of popu- 
lation movements into the Fallon area for the period 1990 to 2000, and (6) maintain 
an expert panel to peer review investigative protocols and study results, consider 
future use of banked specimens, and provide ongoing consultation to the Nevada 
Health Division. 

The expert panel also discussed the importance of high concentrations of arsenic 
in municipal and private drinking water supplies. The panel members expressed 
doubt that arsenic consumption in drinking water, by itself, could explain the ob- 
served ALL excess for several reasons: (1) The excess occurrence of ALL began in 
1999, whereas the arsenic concentrations in drinking water have been consistently 
elevated for many years. (2) The case children who make-up the excess occurrence 
of ALL differ in respect to their consumption of arsenic contaminated drinking 
water. (3) Epidemiologic studies of arsenic exposed populations have not linked ar- 
senic exposure with adult or childhood leukemia. One recent article suggests a weak 
association between childhood leukemia risk and exposure to low levels of arsenic 
in drinking water (12). The panel has reviewed the article and believes that the 
study is inadequate to support a conclusion that ALL is related to arsenic in drink- 
ing water. Each panel members expressed concern that the ongoing exposure to ex- 
cess levels of arsenic in drinking water was a human health hazard, regardless of 
its relationship to the excess of ALL. The Fallon municipal water supply is contami- 
nated with arsenic (As) at a level 10 times the EPA recommended standard for ar- 



164 


senic in drinking water. The panel was also aware that an unknown proportion of 
Churchill County drinking water wells, unregulated by the Federal Safe Drinking 
Water Act (SDWA), are at least as contaminated as the Fallon municipal water sup- 
ply. Arsenic is recognized by the Report on Carcinogens of the National Toxicology 
Program as a known human carcinogen on the basis of epidemiologic studies that 
have linked arsenic exposure with an excess of skin, bladder, and lung cancers in 
exposed human populations. 

The expert panel recommends that arsenic concentrations in the Fallon municipal 
drinking water be reduced to a level no more than that currently recommended by 
EPA (e.g. ; 10 (ig/L) as soon as possible. The panel strongly encourages the Nevada 
Health Division, and other State agencies, to proceed with recommendations for 
testing arsenic in all drinking water wells in Churchill County that are unregulated 
by the SDWA. The State health division should work to create a process providing 
this service when necessary and develop a set of recommendations for preventing 
arsenic exposure based on reported test results. The State health division should 
consider maintaining a listing of wells that have been tested along with test results. 

Table 1: Investigating the excess occurrence of Acute Lymphoblastic Leukemia in 
Fallon, Nevada: Phase II Recommendations of the Expert Panel (February 15, 2001) 

Priority Task/Timeframe/Collaborators 

1. Efficiently expand case-finding efforts. The panel members encourage the Ne- 
vada Health Division to continue limited case-finding strategies. The panel members 
recommended limited expansion of case-finding by linking to: 

A. The national Childhood Oncology Group (COG) data bases(s) to identify all 
children with ALL having a residence at time of diagnosis in the State of Nevada. 
The purpose of this would be to evaluate completeness of the Nevada tumor registry 
and identify additional ALL cases from Churchill County. 

B. An ongoing case-control study of ALL being conducted in California to review 
residential history of cases for previous residence in Churchill County, Nevada. 

C. The California State Tumor Registry to identify any children with ALL with 
a Nevada residence at time of diagnosis. 

Timeframe. — These additional steps could be done within 2 months after satisfac- 
tory negotiations regarding patient confidentiality are completed. 

Potential Collaborators. — Clinical Oncology Group, California Tumor Registry, 
California ALL research team. 

2. Categorize the observed ALL cases by clinically relevant disease biomarkers. 
Cancer cells from each case-child have probably been collected and undergone 
immunophenotyping and cytogenetic testing. The health division should collect this 
information. If testing has not been done and tumor cells have been stored, the 
health division should secure samples and have them tested. These materials could 
be reviewed or tested at two independent laboratories. The distribution of these re- 
sults among the case-children from Fallon can be compared against other children 
with ALL to determine if these distributions are similar or if the distribution among 
the Fallon case-series is unique. 

Timeframe. — The health division should proceed to determine availability of data 
or tumor cells as soon as possible. 

Potential Collaborators. — Pediatric oncologists, Childhood Oncology Group, Na- 
tional Cancer Institute. 

3. Identify potential excess environmental exposures unique to the community. 
The health division should conduct limited testing for current exposures in environ- 
mental media or human samples as well as evaluate contaminant releases into the 
local environment and assess the potential for human exposure to such contami- 
nants. This analysis would be used to identify chemicals that are (and are not) ele- 
vated in the community and to consider if additional data collection is required. 

A. A cross-sectional exposure assessment of selective contaminants would include 
examination of drinking water, human blood and urine of family members, and pos- 
sibly dust collected from homes where case-children did and did not live. Testing 
should be limited to compounds for which normative data are available. The expert 
panel recommended testing for volatile organic compounds in drinking water and 
human tissues; radioactive isotopes in drinking water; selected heavy metals in 
drinking water, household dust, and human tissues; and pesticides in human tis- 
sues and in household dust. 

B. An evaluation of contaminant releases into the local environment with assess- 
ment of completed pathways for the case families. The expert panel recommends col- 
lecting environmental release data, including that from local industry and the 
Fallon Naval Air Station. An assessment of the potential for environmentally re- 
leased chemicals to result in human exposure should also be conducted, including 
potential for case-children to have been exposed. 
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Timeframe. — These activities will require development of survey and sampling 
protocols and appropriate review of consent forms and confidentiality agreements. 
The committee anticipates startup of these activities during the months of March 
or April and available results within 1 year. 

Potential Collaborators. — National Center for Environmental Health, Centers for 
Disease Control and Prevention; Agency for Toxic Substances and Disease Reg- 
istries; Jonathan Buckley (University of Southern California) for input on meas- 
uring housedust for pesticide residues, heavy metals, PAHs. . 

4. Collect and bank biologic specimens for future scientific investigations. The 
members of the panel recognize how limited our knowledge is of the cause(s) of ALL 
and the difficulty investigators have had in identifying the causes of similar ALL 
excesses. The panel members believe that collection of biologic specimens from case- 
children and family members may be useful for future research investigations into 
the cause(s) of ALL. A small amount of blood and urine, and perhaps buccal cells, 
should be collected, maintained, and made available for future research. 

Timeframe. — Collection of specimens could occur simultaneously with the expo- 
sure assessment (see 3A) or include samples taken during clinical care. A protocol 
for collection, storage, and access to samples must be developed and reviewed by an 
Institutional Review Board for compliance with human subject research. 

Potential Collaborators. — Nevada Public Health Laboratory, National Center for 
Environmental Health, Centers for Disease Control and Prevention, National Can- 
cer Institute as possible repositories for the tissue bank. 

5. Determine the time course and characteristics of population movement into the 
Fallon area for the period 1990-2000. The expert panel recommends collecting de- 
mographic data concerning changes in the population of Fallon, specifically looking 
for evidence of large migration of new long-term residents into the community dur- 
ing this time period. The appended table illustrates the kind of first-level informa- 
tion that is relevant to this issue. 

Timeframe. — Initial data collection within 2 months. 

Potential Collaborators. — Public school systems and Fallon Naval Airbase (for in- 
formation concerning migration patterns), Drs. Les Robison and Malcolm Smith (for 
consultation to identify the specific data required). 

6. Maintain the expert panel to peer review investigative protocols and study re- 
sults, review proposals for future use of banked specimens, and provide ongoing con- 
sultation to the Nevada Health Division. 
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Statement of Randall Todd, State Epidemiologist, Nevada State 
Health Division 

Good morning Mr. Chairman and members of the committee. For the record my 
name is Dr. Randall Todd. I am the Nevada State Epidemiologist and work for the 
Nevada State Health Division. I would like to briefly describe the Health Division’s 
investigation into the cluster of childhood leukemia in Churchill County and discuss 
the role of Nevada’s Central Cancer Registry. 

The initial phase of our investigation consisted of confirming the diagnosis of each 
reported case and conducting an interview with each case family to identify any po- 
tentially common characteristics or environmental exposures that might point to a 
preventable cause. We are indebted to the Centers for Disease Control and Preven- 
tion as well as the Massachusetts Department of Public Health for their assistance 
in providing us with model interview instruments. 

The case family interviews were conducted face-to-face with each family. This in- 
volved a detailed review of the family’s residential history from the date of diagnosis 
back to a point in time 2 years prior to conception of the ill child. For each residence 
we inquired as to the source of water, in-home treatment of water, and uses of 
water. We also inquired about known exposures to chemicals from agricultural or 
home use of herbicides and pesticides as well as indoor uses of chemicals and sol- 
vents. For each parent, we also inquired about occupation and occupation-related ex- 
posures to chemicals, fumes, dust, or radiation. We conducted a detailed review of 
the child’s medical history and the mother’s pregnancy and breast-feeding histories. 
Finally, we asked case families about any hobbies, sports activities, or typical travel 
destinations that might have brought them into contact with chemicals, fumes, dust, 
or radiation. 

From this interview process we learned that half of the case families had spent 
2 years or more in the Fallon/Churchill County area. The others had resided in the 
area for shorter periods of time. The 12 case families had resided in a total of 88 
different homes over their respective time periods of interest. Of these, 22 were lo- 
cated within Churchill County. Of these 22 local residences, half were served by 
public water systems while the others obtained their water from domestic wells. 

Our initial analysis of the occupational, medical, environmental, and other histor- 
ical information provided by the case families has not suggested any particular com- 
mon denominator that would link these cases together. We recognize, however, that 
some of our data is subject to recall limitations on the part of the families. Specifi- 
cally, they may not have known of an environmental exposure that did, in fact, 
exist, or may have forgotten about it. For this reason we are currently taking steps 
to obtain additional data through objective environmental sampling. This constitutes 
a second phase of the investigation. 

We are now in the process of obtaining water samples from those current and 
former case residences in Churchill County that are served by domestic wells. These 
samples are being subjected to the analyses that are routinely done for public water 
systems. In other words, any test required by the safe drinking water act for public 
water systems is also being conducted on the water samples obtained from the wells 
of residences where case families have lived. The results of these analyses are pend- 
ing at this time. 

We have also invited the Centers for Disease Control and Prevention as well as 
the Agency for Toxic Substances and Disease Registry to assist us in identifying and 
analyzing completed pathways for other sources of environmental contamination. 
This would include industrial, agricultural, military, or other sources. 

On a parallel tract with these environmental studies we are also collecting data 
on the overall population dynamics in Churchill County. This includes looking at 
size of various age cohorts over the last 10 years, school enrollment information, and 
military populations. This analysis will help to determine if Churchill County 
matches the profile of other communities around the world where population mixing 
has been suggested as a possible explanation for increased rates of childhood leu- 
kemia. 

In closing, I would like to make some brief comments as to the importance of can- 
cer registries in the conduct of cancer cluster investigations. Nevada has maintained 
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a population-based cancer registry since 1979. This activity has been funded, in 
part, through a grant from the Centers for Disease Control and Prevention since 
1995. 

All disease reporting systems, including cancer registries, experience a lag in time 
between the diagnosis of a case and the reporting of that case. With a disease such 
as cancer, the patient record may not be complete enough to warrant abstracting 
information until about 6 months from the date of diagnosis. Additional delays in 
obtaining information beyond this 6-month time period relate to work load and staff- 
ing. In the more rural parts of Nevada, this situation is made even more difficult 
due to the distances involved and the relatively low number of acute hospital beds 
in each facility making it a costly and time consuming process to collect rural data. 
For these reasons, if a cancer cluster is identified through a cancer registry it is 
likely to have been going on for some time. 

The increased incidence of childhood leukemia in Churchill County was not identi- 
fied through analysis of cancer registry data. The local hospital, physicians, and 
community leaders noted the cases and perceived the numbers to be unusually high. 
Nevertheless, Nevada’s cancer registry has been invaluable in helping to place the 
observed number of childhood leukemia cases in historical and geographic context. 
Only through analysis of cancer registry data have we been able to calculate the 
usual rate of childhood leukemia and determine that the local cases represent a sig- 
nificant excess over the expected. 

I hope this overview of our investigation to date and the role of cancer registries 
has been helpful. I would be happy to answer any questions the committee may 
have. 


Statement of Rear Admiral Richard J. Naughton, U.S. Navy, Commander, 
Naval Strike and Air Warfare Center 

Good Morning. My name is RADM Richard J. Naughton and I am the Com- 
mander of the Naval Strike and Air Warfare Center located at Naval Air Station, 
Fallon, NV. Here with me this morning is CAPT David A. Rogers, the Base Com- 
mander. We welcome the opportunity to testify before the Environmental and Public 
Works Committee on military activity in the Fallon area, particularly as it may per- 
tain to Churchill County’s recent childhood Leukemia cluster situation. 

I will begin with a short discussion of the mission and operations at Fallon fol- 
lowed by some remarks on items I know are of special interest to the committee 
members. I will then be happy to entertain questions. Let me assure the committee 
members that the United States Navy is committed to public health and assisting 
this continuing investigation in any way possible. One of the cases in question is 
the child of a military member stationed at Fallon and three fourths of our base 
population of 7200 personnel and their family members live off base. The Navy’s Bu- 
reau of Medicine has just completed an extensive screen of Naval Cancer cases 
which might be related to being stationed at Fallon. Their review of over 12 million 
records from 1997 to the present revealed just the one Navy case already identified. 
The Navy is also committed to exploring the Expert Panel’s Population Mixing The- 
ory and has shared data on transient activity at NAS Fallon with the State. While 
further examination of similar demographic data in other military locales (i.e. small 
isolated communities near military bases with large numbers of transients in train- 
ing) would appear prudent, it will take a coordinated effort by the entire Depart- 
ment of Defense to conduct such a study. 

As many of you know, NAS Fallon has been in operation since 1942. The focus 
of the base was squadron level air-to-ground combat training until 1984, when the 
Navy established the Naval Strike Warfare Center (“Strike University”) and began 
focusing on training entire air wings (1500 personnel and 70 aircraft) in an inte- 
grated fashion. The mid-eighties also saw the development of the Fallon Range 
Complex — an instrumented Military Operating Area flown over 6.5 million acres 
East of Fallon. The majority of the land we fly over is managed by the Bureau of 
Land Management, as the Navy only directly controls 204,000 acres. The third 
major change in the mid-eighties was the outsourcing of many of the functions on 
the base, which is reflected in our current percentage of contractors (55 percent). 
1996 saw the consolidation of all graduate level aviation flight programs at Fallon 
with the arrival of “Topgun” and “Topdome” from Southern California and the es- 
tablishment of a senior two-star Flag officer on the base as Naval Strike and Air 
Warfare Center, or NSAWC. As NSAWC, I report directly to the Chief of Naval Op- 
erations and provide oversight for training of approximately 55,000 sailors a year. 
The base has conducted an average of 40,000 flights a year for the past 5 years, 
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with a 4 to 5 percent increase over that time. The investment in NAS Fallon since 
1984 has been almost $300 million dollars. 

I would like to discuss some of our specific operating issues as they might pertain 
to this investigation. First, the consolidation of all of our training here in 1996 did 
not appreciably change the way we conduct operations. We fly the same aircraft and 
the number of flights has only increased by 4 to 5 percent. In fact, our two biggest 
years in terms of flight generation at NAS Fallon occurred in 1990 and 1991 in 
preparation for Operation’s Desert Shield/Storm. The type of flight training NSAWC 
conducts has remained unchanged, particularly from an environmental perspective. 

Second, NAS Fallon’s Environmental, Safety, Operations and Weapons Depart- 
ments are responsible for the administration of all of our environmentally sensitive 
materials. For anything we use, there’s a program for safely handling and disposing 
of it where applicable. We follow guidelines established by Federal, State, Depart- 
ment of Defense and the U.S. Navy and arguably more heavily regulated than the 
private sector. Programs such as Fuel Handling, Air Emissions, Hazardous Mate- 
rials Disposal, Electromagnetic Radiation Effects and Installation Restoration are 
all inspected on a regular basis and have received high marks for compliance. We 
have shared the details of each program with the State Health Division and Expert 
Panel and are prepared to do the same with the Agency for Toxic Substances and 
Disease Registry when they visit next week. 

Third, NAS Fallon’s drinking water supply services the 3000 personnel who work 
on the base and up to 2000 transients at any one time. It is separate from the city 
of Fallon’s but taps the same Basalt Aquifer with the resultant water chemistry 
being identical. The base tests our water supply routinely and also monitors for con- 
tamination of the 8000 acres of base property through the use of 218 environmental 
monitoring wells. No DoD activity-related contaminants have ever been detected in 
the Basalt aquifer or leaving base property. While the State and Select Panel inves- 
tigations have not established a link between Fallon water arsenic levels and the 
Leukemia cluster, these levels are a matter of concern to the Navy. We are working 
on a joint DoD/city of Fallon water treatment facility. 

My detailed written statement previously submitted for the record contains fur- 
ther information on NAS Fallon activity as it might relate to this investigation. It 
also lists points of contact for additional information if required. Thank you for your 
attention. I will now entertain any questions. 


Statement of RADM Richard J. Naughton, USN Commander, Naval Strike 

and Air Warfare Center and CAPT David A. Rogers, USN Commanding Offi- 
cer, NAS Fallon 12 

The following paragraphs are designed to provide the reader with background on 
operational activity at NAS Fallon, NV as it relates to the environment in general 
and the leukemia cluster in specific. The Navy is committed to public health and 
will assist the State-led investigation in any way desired. Specific points of contact 
are listed for further detail if required. 

1. MILITARY TRAINING ACTIVITY AT FALLON WITH POSSIBLE 
ENVIRONMENTAL CONSEQUENCES 

A. Fuels 

1. NAS Fallon’s fuel is supplied by the Kinder-Morgan Company of Sparks, NV, 
through a 70-mile pipeline. The pipeline is cathodically protected with induced cur- 
rent and monitored. It is also visually inspected by air weekly, visually inspected 
by truck bi-weekly and kept under pressure even when fuel is not being pumped 
so as to monitor for leakage. No leaks have ever been detected. The point of contact 
at Kinder-Morgan is Mr. Girard Gonyeau at 775-358-6971. 

2. Spills . — The Nevada Division of Environmental Protection strictly regulates 
fuel spills. There are reporting requirements for spills over 25 gallons, spills that 
contaminate three cubic yards of soil, or spills of any amount that contaminate sur- 
face water. 

3. More than 95 percent of fuel spills are confined to paved areas on the flightline, 
runways or taxiways. The average spill is about 15 gallons, and there have been 
an average of 60 of those per year over the last 10 years. Spills on paved areas are 
cleaned-up immediately using absorbent pads or absorbent media. Spills on soil are 
cleaned by excavating and subsequent proper disposal of the contaminated soil. 
These procedures and amount of spillage are similar to procedures and amounts at 
any commercial airport with a similar operating tempo. 

4. The largest spill in the last 5 years was approximately 400 gallons. The spill 
resulted from a break in an underground fuel delivery pipeline. All soil contami- 
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nated by the spill was excavated and transported to an authorized treatment facility 
near Mustang, NY. 

5. Fuel venting. — This is also heavily regulated. We must report all incidents and 
must vent fuel above 6000 feet above ground level. Above 6000 feet, 99 percent of 
fuel is vaporized. Fuel may be vented/jettisoned below 6000 feet only in an actual 
aircraft emergency. The last 15 years worth of data show an average yearly vent 
of 3.5 occurrences above 6000 feet (1500 gallons total). There have been three occur- 
rences in 15 years where fuel was vented below 6000 feet (800 gallons total) — each 
was east of the base on BLM property and nowhere near population centers (the 
nearest settlement East/Southeast of the base is Middlegate Station located 32 miles 
East/Southeast. 

6. Aircraft mishaps (crashes). — Of the 12 mishaps in the last 15 years, nine were 
in the operating area on BLM land or on Navy property, the remaining three were 
on private property. Ten of 12 had fire associated with the crash that consumed re- 
sidual fuel. State Health department personnel have determined that there were no 
long term environmental impacts from any of those events. 

B. Air Emissions 

(1) NAS Fallon has just completed an extensive modeling effort for base air emis- 
sions endorsed by the State Environmental Division. The modeling shows that NAS 
Fallon meets all Nevada ambient air quality standards. 

(2) The base has many detailed reports on the composition of jet exhaust, which 
varies by type of aircraft. Each of these is monitored by the Nevada Division of En- 
vironmental Protection and United States Environmental Protection Agency to as- 
sure public safety. While the quantities of materials released into the atmosphere 
vary according to aircraft type, they essentially involve a mix of the following five: 
Carbon Monoxide, Nitrogen Oxide, Sulfur Oxide, Hydrocarbons and Particulate Mat- 
ter, each of which are relatively common at most industrial sites, particularly air- 
ports. The total amount of all contaminants released into the atmosphere equates 
to 1500 parts per million per day at an average operating tempo (115 flights per 
day). This equates to approximately half that of the Reno-Tahoe International Air- 
port. Commercial “Jet-A” fuel is composed of the same basic materials and burns 
in an almost identical fashion to that of military “JP— 8”, the primary difference 
being the addition of an anti-icing agent in JP-8. 

(3) The fire department open burns approximately 30,000 gallons of jet fuel per 
year in training permitted under the Nevada Division of Environmental Protection 
Bureau of Air Quality. The fuel is burned no more than four times per month and/ 
or two times in any week. When it occurs it is also dependent on the winds, which 
must be blowing at least five knots from the West to avoid blowing the smoke to- 
ward the community. The chemicals contained in fire smoke are roughly twice that 
contained in jet engine exhausts. The total amount released into the atmosphere 
equates to l/1000th of that released by the jet traffic at the airfield. Other fire de- 
partments around the country routinely burn fuel for training. 

C. Other Hazardous Materials (HAZMAT) 

Other HAZMATs (cleaning solvents, paints, pesticides, photo processing, vehicle 
fluids, etc.) are routinely used on base. An extensive HAZMAT handling facility and 
program is managed by the NAS Fallon Supply Department with oversight from the 
Industrial Hygiene Office, the Safety Office, the Environmental Office and the 
Weapons Department. All hazardous waste generated by station operations is sent 
to permitted treatment, storage and disposal facilities. Details are available from 
the NAS Fallon Supply Officer, CDR Troy Brannon, 426-2750, or NAS Fallon Envi- 
ronmental Division Head, Mr. Doug Bonham at 426-2772. 

D. Electromagnetic Radiation (EMR) Hazards 

(1) A survey of electromagnetic radiation hazard for NAS Fallon is conducted ap- 
proximately every 3 years By the Department of Defense Inspector General Office. 
No significant hazards of electromagnetic radiation to personnel situations were de- 
tected on the Naval Air Station. The systems used at NAS Fallon include aircraft 
navigational aids, radar for aircraft and weather, radios, cell phones, electronic war- 
fare (EW) equipment and aircraft. Equipment used at NAS Fallon adhere to the 
DOD radio frequency safety standards and the Institute of Electrical and Elec- 
tronics Engineers recommended practice for the measurement of potentially haz- 
ardous electromagnetic fields and microwave. (The standard developed by represent- 
atives of industry, government agencies, scientific communities and the public.) 

(2) Standard operating procedures are used to protect Navy personnel and the 
public from EMR hazards. These procedures include setting the height and angle 
of transmission to avoid direct exposure, posting warning signs, activating warning 
lights when the radar are operational, and/or securing sites with fencing. EMR from 
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EW systems is the same type as emitted by cell phones, hand-held radios, walkie- 
talkies, commercial radio, and television stations. EMR from a typical EW site aver- 
ages less and 0.325 milliwatts per square centimeter; EMR from a cell phone is 1.19 
milliwatts per square centimeter. Other sources of EMR include navigation aids and 
radar. These systems are the same or similar to civilian navigation aids and radars 
at airports, TV weather stations, and aircraft navigation aids throughout the United 
States. All systems have safety limits to prevent potential hazard. Measures are 
also in place to prevent hazards from EMR emitted by military aircraft. The major- 
ity of EMR is emitted in the training airspace east of the Naval Air Station. 

E. Depleted Uranium (DU) Ammunition. 

Depleted uranium is the inert, low-radioactivity uranium which remains after 
more-radioactive isotopes have been separated from natural uranium or spent reac- 
tor fuel. DU is used globally in private industry as radiation shielding, ballast and 
counterweights in commercial and military aircraft. The U.S. Military continues to 
use DU projectiles because of their extraordinary effectiveness as anti-armor muni- 
tions. Chemically and toxically, DU is no different than the natural uranium found 
in air, soil and water everywhere on earth. DU ammunition has never been used, 
nor is it authorized for any of the Fallon ranges. 

F. Chaff 

(1) Radio Frequency (RF) chaff is a glass fiber substrate with a thin coating of 
aluminum. Typical chaff rounds contain 200,000 fibers (.001 inches in diameter) and 
weigh five ounces. Chaff is expended on our ranges east of Fallon to train aircrew 
on vital defensive countermeasures when encountering enemy surface-to-air mis- 
siles. As a chaff bundle is deployed from an aircraft, it “blossoms” to attract or decoy 
the enemy radar. The fibers will disperse with the prevailing wind. 

(2) Historical concerns about chaff have revolved around its potential harm to the 
environment. In March 2000, an independent study on the environmental effects of 
RF chaff by a team of research scientists from various universities concluded that 
existing chaff systems are environmentally benign and not a health hazard. The 
chemical composition is very similar to that of desert dust. A copy of this report is 
available from the NSAWC Range Department, LCDR Lynn Tawney at (775) 426- 
2108. 

(3) The total amount of chaff expended on the Fallon ranges amounts to Vi ounce 
per acre per year. This amount is several orders of magnitude less than EPA stand- 
ards for dust, vehicle exhaust, power generation and industry. 

2. INSTALLATION RESTORATION (IR) PROGRAM 

A site investigation to determine the nature and extent of possible contamination 
at NAS Fallon was begun in 1988. Past practices had resulted in contamination by 
fuels such as gasoline, diesel and jet fuel; solvents containing PCE and TCE; and 
landfills containing garbage, trash, and demolished building materials including as- 
bestos. Fuels and solvents have contaminated the shallow groundwater (between 4' 
to 10' below ground surface) beneath portions of the base. Over 100 wells are sys- 
tematically sampled to monitor these contaminants and ensure that the contami- 
nants are controlled before they could effect human health or the environment. The 
program is designed to prevent contaminated groundwater from leaving the base 
boundary and to date none has. 

The city of Fallon and the Paiute-Shoshone Tribe pump drinking water from the 
deep basalt aquifer near Rattlesnake Hill, over 7 miles northwest of the base. Due 
to the nature of the groundwater system in the Carson desert and the location of 
NAS Fallon there is no possibility for the contamination beneath NAS Fallon to 
reach the drinking water supply used by the City, Navy and the tribe. The closest 
drinking water wells to the main base boundary belong to the Navy and they are 
located over 3 miles to the northwest of the base, which, is the southernmost point 
of the basalt aquifer. The water in the shallow aquifer (ground surface to 50 feet) 
underlying the base flows to the south away from drinking water supplies. The 
nearest settlement is 32 miles away. 

For questions call John Dirickson at (775) 426-3184. 

3. WATER INFORMATION UPDATE 

The current EPA arsenic standard is 50 parts per billion (ppb). A new EPA ar- 
senic standard was finalized at 10 ppb in January 2001. The EPA Administrator 
has announced her intention to review the technical basis for the rule and to extend 
the effective date for it. NAS Fallon and the city share the same basalt aquifer 
water source with resultant naturally occurring arsenic levels of 90-110 ppb. An 
EPA Notice of Violation was issued to NAS Fallon in January 2000 to reduce the 
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amount of arsenic in the base’s drinking water system. In September 2000 the EPA 
issued an administrative order requiring NAS Fallon to meet at least the current 
50 ppb maximum contaminant level for arsenic in drinking water by late 2004. NAS 
Fallon has three wells that are each approximately 500 feet deep. The water chem- 
istry for the NAS Fallon wells and the city of Fallon wells is essentially the same. 

Arsenic treatment is required for the city of Fallon in 2003 and NAS Fallon in 
2004. NAS Fallon is conducting pilot studies to select the best treatment technology. 
A joint NAS/City effort to construct a water treatment facility is under consider- 
ation. Interim measures at NAS Fallon consist of: 

(1) Free Reverse Osmosis (R.O.) filtered water available at 37 locations on base. 
All units are tested twice annually to ensure we meet drinking water standards for 
arsenic (the R.O. units routinely test to less than 1 ppb for arsenic). 

(2) Commercial bottled water is available in work spaces and at the Child Devel- 
opment Center. 

(3) A free bottled water machine is available 24-hours a day in the Sierra House 
of the BOQ. 

(4) Free water testing can be obtained by military members not living in base 
housing or on the city water system. 

(5) R. O. filtered water systems will be installed in base housing commencing ap- 
proximately May 1, 2001. 

The point of contact for water issues is Mr. Mark Jones (775) 426-2785. 


Statement of Ken Tedford, Jr., Mayor, Fallon, NV 

Recognizing that my time is brief, let me begin by saying that the city of Fallon 
sincerely appreciates the efforts of the Senators, Congressman and your staffs — just 
as we appreciate the work being done by the Governor’s Office and the State Health 
Division. These are trying times for our community and, while we have pulled to- 
gether in the only way we know how, it is comforting to know that others want to 
help. 

I’m not going to spend any time discussing the cluster’s cause, or possible links 
between the children. I believe the State Health Division and others will cover that. 
The city has cooperated in every way we know, first as the steward of the municipal 
water system and later as we have begun to assess other city-owned facilities. Thus 
far, nothing has been found. We recognize that the Health Division’s expert panel 
believes that an environmental link may not be found, due in part to the fact that 
the ALL found in this cluster is not typically caused by environmental triggers. 
Nonetheless, we will continue to cooperate in that search. 

Our efforts have been focused on the children, the affected families, and public 
education. The City Council and I have formed a group called “Fallon Families 
First”, comprised of local community leaders and social service providers, to coordi- 
nate these efforts. I asked my wife Jennifer to chair the committee, and they are 
doing a yeoman’s work. Please realize that our city does not have a social service 
infrastructure. We are too small. So we have had to reach out to groups like the 
FRIENDS Family Resource Center, the local hospital, mental health professionals, 
the clergy, the school district, the County and others. 

Today there is a single source of assistance for the families, the Family Resource 
Center. Patient services are coordinated by the Nevada Health Advocates in Carson 
City, and hopefully soon with the National Leukemia and Lymphoma Society Chap- 
ter in Sacramento. Fundraising is handled through the Mayor’s Youth Fund. You 
can see the white ribbons worn by guests here today, a suggestion by a mom of one 
of the patients. It’s the latest step in our effort, and we plan to continue raising 
funds as long there are needs. 

Fallon Families First recently held its first public meeting, a panel discussion fo- 
cused on the disease itself. Local physicians, a mother of a stricken child, and a 
mental health professional, who people know and trust, helped answer the questions 
weighing on the minds of those attending. Efforts like this will continue as they are 
needed. A series of informational mailings is also being coordinated with the County 
and the local telephone company. This week the city launched its first Web site. 
Part of this effort has been driven by the need to communicate about the leukemia 
cluster, and part by our desire to be generally more accessible. 

So what remains to be done? 

I can tell you without hesitation that the most frustrating part of this process has 
been the lack of information. People want answers, and I don’t have them. The in- 
vestigation is ongoing, but it’s bound to take a long time. Where do people go for 
answers? I believe, in cluster situations like this, a clear sense of communication 
needs to be established early in the process. Perhaps if the State Health Officer de- 
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dares a duster to be in existence, that could trigger a Federal/State/local partner- 
ship. The mayor’s office seems to be the place people automatically go, but in small 
towns like ours we don’t always have the information. I have assembled my own 
team of local citizens and other experts who can help the city. But in other towns, 
the mayor might not be so fortunate. I think a standard support team or ombuds- 
man should be made available to towns like ours. 

Finally, I would be remiss if I didn’t speak briefly about the arsenic in our water. 
I KNOW the Senators are aware of this situation, just as I know the experts will 
testify that the arsenic is probably not linked to the leukemia cluster. But the two 
things have become linked in the media and in earlier meetings, so I feel we owe 
you at least an update. 

Fallon’s municipal water supply contains arsenic at levels of 100 parts per billion. 
The U.S.E.P.A. has ordered us to remove the arsenic, which is naturally occurring 
here. As you are well aware, the EPA standard has long been under review. It was 
50 parts per billion. It was temporarily lowered to 10. Now it is back at 50. We have 
no idea where it will finally be set. For the city of Fallon it doesn’t matter any more. 

The city of Fallon, through its environmental engineering firm Shepherd-Miller, 
has begun pilot testing the technology we will use to remove the arsenic. It appears 
that a process called ’“enhanced coagulation” is working best. We will finish the pilot 
testing by the end of May. Then we will design and site a treatment facility. Our 
goal is to have construction finished in time to comply with the EPA order, which 
gives Fallon until September 2003. This date is significantly earlier than any other 
public water system, and it’s still not clear how much arsenic we will have to re- 
move. Nonetheless, we are proceeding. And we are doing so without regard to costs, 
or where the money will come from. We have also been in consultation with U.S. 
Navy officials about a joint plant. 

My suggestion to this body today is that you make Fallon a test case. The issue 
of the EPA standards revolves around “best available science” and the fact that 
there is no “off the shelf” technology to remove arsenic on a municipal scale. Things 
like household reverse osmosis systems won’t work on the scale we’re talking about 
here. We believe that since Fallon is required to remove its arsenic more quickly 
than other municipalities, there may be benefits to those who follow from learning 
from what we do. Perhaps the Federal Government could pay for the cost of Fallon’s 
treatment facility, in exchange for the availability of the science and treatment 
methods resulting here that can be utilized by all those who follow. 

We’re dedicated to treating city water. Others will have to address the many pri- 
vate county wells that have high arsenic levels. And all of us will have to respond 
to public education issues and outside media attention that now surround the ar- 
senic. But with your help, we can put this chapter in our history behind us and 
focus all our energies on the leukemia cluster, the children and their families. 

We must maintain our focus on these families. As I said earlier, this is a lonely 
time for our town. Many people want to speculate, many others are well intentioned 
in their scrutiny. Others are just curious. But wben the camera lights are off and 
the media attention fades, our town will be left to care for our children and assess 
the long-term impacts of this unusual cluster. Your presence here today is a chance 
to change that. I hope you will be able to stick with us, and I thank you for taking 
the time to come here today. 


Statement of Gwen Washburn, Chairman, Churchill County Commission 

Good morning, Honorable Senators. First, as Chairman of the County Commis- 
sion, I want to tell you that the County Administration is first and foremost con- 
cerned about the health and well being of the people. I am happy to have the oppor- 
tunity this morning to address the issue of the leukemia cluster identified in this 
community, and to discuss ways to investigate and mitigate the problem. I will give 
you a little information about Churchill County and what the County Commission 
is doing at this time. 

Churchill County has sustained a steady growth of about 3 percent over the years 
and now is home to about 26,000 people. The population is expected to double in 
the next 15 years. We are a progressive small community, boasting modern schools, 
a community college, an arts center and the most modern hospital in western Ne- 
vada. We have a mix of long time agricultural-oriented families, military personnel, 
young working families and retired people. Many people are born and grow old here 
with nothing more than average health problems, so the community is alarmed and 
feels helpless in the face of a childhood leukemia epidemic. 

The community has reacted to this crisis in a quick and calm manner, working 
cooperatively together with all agencies in an attempt to find any answer or com- 
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mon link between the cases. The County Commission is very concerned about the 
health and welfare of not only our 26,000 residents, but also those that visit us each 
year as military personnel or tourists. Certainly, none of us are experts in the 
health field, nor are we research scientists. We have no choice but to leave the in- 
vestigations to the experts. What we can do, have done, and will continue to do is 
support all scientific and responsible efforts to find an answer. 

We have actively participated in Governor Guinn’s investigation and in 
Assemblywoman de Braga’s investigation. We joined forces with the city of Fallon 
and Churchill Community Hospital in development and distribution of a fact sheet 
(Attachment #1) that attempts to answer the most commonly asked questions about 
leukemia and what the community is doing about it. We also support Mayor Tedford 
and the Community Hospital in their individual efforts to assist the families of the 
victims with the Fallon Families First organization, and the health information cen- 
ter. 

I, personally, have spent many hours in consultation with personnel of the Uni- 
versity of Nevada, Reno, Extension Service to update and reactivate a drinking 
water safety program known as Nevada GOLD (Guard Our Local Drinking water). 
The University responded favorably and quickly by hiring a research specialist to 
locate and correlate all existing water studies in an attempt to find any possible 
cause of cancers in our local (outside the city of Fallon) shallow wells. Studies have 
shown that water from the shallow aquifer is variable and may contain Magnesium, 
Sulfates, Chloride, Nitrates, Fluoride, Arsenic, Iron, Manganese and other minerals 
above levels recommended by EPA. (Attachment #2) Nevada GOLD is also teamed 
with the local hospital to provide water sample bottles, instructions and transpor- 
tation of water samples to the State Health Laboratory giving all well owners the 
opportunity to have their water tested for bacteria and heavy metals. (Attachments 
#3-7). They also are, rightfully, taking the lead in educating the public about drink- 
ing water safety. 

Our local water quality, whether the causative agent or not, was immediately 
pointed to as the cause of leukemia by the general population, encouraged and per- 
petuated by the media. The matter has not remained local. We see copies of news 
articles from across the Nation with headlines proclaiming Fallon and Churchill 
County to be an unhealthy place to live. This press coverage has resulted in damage 
to our community. People are turning down jobs, houses go unsold, business has de- 
clined, our sales tax revenues are down and we were recently listed as a depressed 
area by EDA, (Economic Development Administration). (Attachment #8-11). 

One of the first questions raised by the general public concerned the use of chemi- 
cals and chemical processes in the county, and what regulations were in effect to 
assure public safety. Churchill County relies on the Nevada Department of Environ- 
mental Protection to issue any emissions and/or discharge permits relative to any 
business or industry that locates in our county. The only county requirement other 
than proper zoning, until recently, was a business license. Out of concern for the 
health and well being of our citizens we now require a Special Use Permit. This 
helps county officials and haz-mat experts know what chemicals are being used in 
the community. The information required for a Special Use Permit is also intended 
to assist emergency responders, if the need should arise. 

We asked ourselves, what has changed in the community since the early 1990’s? 
Several things emerged. We have no way of knowing which, if any, of them singly 
or in combination are to blame until more research is done. Less irrigation water 
in the valley to recharge our shallow aquifers: Are toxins building up in the shallow 
aquifer? More people on one-acre lots : Are deep soil disturbances related to building, 
more fertilizers and pesticides used for landscaping and lawns, or nitrates from sep- 
tic leach lines to blame? The 1997 flood'. Was more Mercury or some other toxin that 
had previously been undisturbed released into the Carson River to end up in 
Lahontan Valley? The Gulf War : Was some toxic or carcinogenic substance intro- 
duced to the community when personnel and/or equipment returning from the war 
came to NAS Fallon? Transportation of hazardous material'. How much hazardous 
material is being transported through the city of Fallon in trucks traveling the 
Highway 95 North/South route, and is it properly contained? Petroleum based prod- 
ucts'. Were there changes made to the chemical formulations of fuels, paints, tars, 
asphalt, fertilizers, lubricants, etc? 

We are anxious to locate and take reasonable corrective action for any environ- 
mental cause that may be found to contribute to the incidence of leukemia or like 
diseases in our community. A thorough and accurate scientific study of all possibili- 
ties will take many years and millions of dollars. The medical experts have already 
expended many resources examining the patients and their families. The commu- 
nity, and individuals have lent their support. The State of Nevada is considering 
committing money. Now I will ask you to do the same. 
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• First and foremost is the proper health care for victims of leukemia and related 
illnesses. Provide special assistance funds to be administered through Social Service 
programs or special insurance underwriting. 

• We need to have thorough scientific research underwritten by Federal Grants. 
The studies should seek out information on leukemia trends before the cluster ap- 
peared for the sake of comparison. There is no doubt that information gathered and 
analyzed in this area will provide benefit for other areas also. 

• Grants to the University of Nevada and Churchill Community Hospital that 
will enable them to continue public education programs in drinking water safety 
and nutrition and disease prevention is essential. 

• Provide low interest, long-term loans to small business affected by loss of sales 
through the leukemia scare. 

If water is identified as the cause of ANY health risk to our citizens we need Fed- 
eral help to build a system to bring safe water to those who live outside the city 
limits of Fallon. County Commissioners have been considering this for a long time 
and have developed a plan for the system including a source of supply. (A Draft 
Copy of the plan was delivered to Senator Reid in the fall of 2000). The estimated 
total cost is in the $200,000,000-$250,000,000 range, obviously far beyond the 
means of a small community, even if our population doubles as predicted. We know 
the government is developing a plan to assist small community water systems for 
towns under 10,000 population. Our population outside the city of Fallon is about 
16,000, too large to qualify for that assistance, leaving the people who reside in 
rural Churchill County in a “no win” situation at this time. As a side note, for many 
years qualified Veterans have not been able to exercise their right to guaranteed 
home loans in this area because of the water quality. We urge the Federal Govern- 
ment to look at ways to assist areas such as ours to develop safe water supplies. 

• In the short term, Federal assistance to help residents with the cost of testing 
all existing domestic wells and installing treatment systems if the water test results 
deem a system necessary, would be a blessing to this community. It is estimated 
that there are about 4500 domestic wells in use at this time, and complete water 
analysis costs about $120 or more per sample. Cost of various in-home treatment 
systems range from several hundred to several thousand dollars, amounts beyond 
the means of many homeowners. 

Churchill County Commissioners have approved a proposed hazardous materials 
by-pass route for this community, with the idea of beginning to acquire rights-of- 
way for future construction. (Attachment #12) At this time all trucks that travel 
north/south on US 95 must travel about a mile through the city, turn 90 degrees, 
travel three blocks and turn 90 degrees again on the three busiest streets in town. 
There are no truck stops on this stretch of highway for several hundred miles, so 
hungry, tired truckers must stop beside the street in town where thousands of peo- 
ple pass by. This route is very near four schools. The east/west route is US 50, 
straight through the heart of town, and passes near two schools and the hospital. 
If hazardous waste transportation should prove to cause ANY health hazard to our 
community the Federal Government would be obligated to provide assistance to 
build a route that keeps the threat of exposure to a minimum. 

On behalf of the Churchill County Commissioners, I thank you for taking time 
to listen to our concerns and ideas. We sincerely hope that you will be able to assist 
our community in some way to ease the suffering of the leukemia victims and their 
families and to help us find the ways and means to lessen or better yet, prevent 
more occurrences of this and other cancers. 


Responses by Ken Tedford, Jr., Mayor, Fallon, NV to Frequently Asked 
Questions about Churchill County Leukemia Cases 

Question 1. The city of Fallon prepared this document as a public service. The 
City is not considered an expert on the subject of leukemia. Sources of information 
include the State Health Division, National Cancer Institute, Leukemia & 
Lymphoma Society and American Cancel Society. In addition, information was 
taken from newspaper articles, Web sites and reports prepared by the City’s own 
environmental consultants. This information is not provided as medical advice or as 
an official report of scientific research, but as public information. 

What are the current findings about the leukemia cases in Churchill County? 

Response. A preliminary investigation was conducted by the Nevada State Health 
Division to ensure that public health officials were aware of all cases of childhood 
leukemia in the area and to identify any common characteristics among the case 
families. Case families were asked about their residential history, sources of water 
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for drinking and cooking, medical history, family history, and potential sources of 
chemical and radiation exposure. 

Eight of the eleven cases have been diagnosed in the last 10 months. Patients’ 
ages at time of diagnosis range from 0 to 19 years old. The cases are scattered 
throughout Churchill County. All the patients have acute lymphocytic leukemia 
(ALL). Nationally, 2,000 new cases of ALL are diagnosed each year. None of the 
children from Churchill County has died from the disease. 

State Health officials have completed interviews with 10 case families and data 
has been examined for eight of the families. Based on an initial analysis, there does 
not appear to be a common characteristic among the case families. All of them lived 
in Fallon for varying lengths of time between 1996 and 1999. The families had var- 
ious sources of drinking water (some drank tap water from the municipal system, 
some drank tap water from domestic wells, and some drank bottled water) and re- 
ported no consistent exposures to any particular environmental hazard. It is how- 
ever, important to note that people may not always be aware of their exposure to 
an environmental hazard. 

Question 2. What is leukemia? 

Response. Leukemia is a form of cancer. Childhood acute lymphocytic leukemia 
(ALL) is a disease in which too many underdeveloped infection-fighting white blood 
cells, called lymphocytes, are found in a child’s blood and bone marrow. ALL is the 
most common form of leukemia in children, and the most common kind of childhood 
cancer. It is also referred to as acute lymphobastic leukemia. 

Question 3. What is a cancer cluster? 

Response. A disease cluster of any kind is the occurrence of a greater than ex- 
pected number of cases of a particular disease within a group of people, geographic 
area, or a period of time. Cancer clusters may be suspected when people report that 
several family members, friends, neighbors or coworkers have been diagnosed with 
cancer. 

Various statistical methods are used to determine whether the reported number 
of cancer cases is really a larger number than would normally be expected to occur. 
True clusters are difficult to define and, if they turn out to be real, the causes are 
often obscure. Most non-occupational cancer clusters turn out to be the result of the 
random nature of the disease. 

Clusters have been identified throughout the world but only one case can posi- 
tively be linked with a contaminant. Some high-profile cancer/leukemia cluster cases 
include: Tom’s River, NJ; Hinkley, CA; Woburn, MA; La Hague, France; and 
Seascale, Britain. 

Question 4. How are cancer clusters investigated? 

Response. Epidemiologists, scientists who study the frequency and distribution of 
diseases in populations, may investigate reported disease clusters, including sus- 
pected cancer clusters. Investigations of suspected cancer clusters can be limited by 
the current status of scientific knowledge and tools related to genetics; effects of en- 
vironmental factors on humans; the availability of statistics on cancer and other dis- 
eases by local area; and resources. 

Question 5. What causes leukemia? 

Response. The cause is unknown. 

Question 6. What are the risk factors for childhood leukemia? 

Response. For the most part, lifestyle risk factors such as diet and exercise, while 
important in adult cancers, are not linked to childhood cancers. 

Question 7. What are the symptoms of leukemia? 

Response. Early signs of ALL may be similar to those of the flu or other common 
diseases. General symptoms can include feeling tired or weak all the time, weight 
loss, fever and loss of appetite. Most symptoms of acute leukemia are caused by a 
shortage of normal blood cells. Anemia is a result of a shortage of red blood cells. 
Anemia causes shortness of breath, fatigue and a pale skin color. Not having enough 
white blood cells can increase the risk of infection. Not having enough platelets can 
lead to bruising, bleeding, frequent or severe nosebleeds and bleeding from the 
gums. 

Question 8. What should I do if I think my child may have leukemia? 

Response. Immediately consult your physician or healthcare provider for assist- 
ance, evaluation, and early intervention. Your physician will complete tests he or 
she determines to be needed to make an accurate diagnosis and begin treatment, 
if necessary. A blood test is required to diagnose leukemia. 

Question 9. How is leukemia treated? 
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Response. Treatment decisions for each child are based on a number of individual 
factors. It is generally treated with chemotherapy. Chemotherapy refers to the use 
of anticancer drugs that enter the bloodstream and spread throughout the body to 
kill cancer cells. 

More than 95 percent of children with ALL enter remission after 1 month of treat- 
ment. Remission means that about 99 percent of the cancer cells have been killed; 
but there are still some leukemia cells in the body. That’s why further phases of 
treatment are needed. 

Bone marrow transplants are also used in the early stages of some types of leu- 
kemia. 

Question 10. Can children who have leukemia be cured? 

Response. The overall 5-year survival rate for children with ALL is 80 percent. 
The aim of treatment is to bring about a complete remission. Complete remission 
means that there is no evidence of the disease and the patient returns to good 
health with normal blood and marrow cells. Relapse indicates a return of the cancer 
cells and return of other signs and symptoms of the disease. For leukemia, a com- 
plete remission that lasts 5 years after treatment often indicates cure. Treatment 
centers are reporting increasing numbers of patients with leukemia in complete re- 
mission at least 5 years after diagnosis of their disease. 

Question 11. Where can I get more information about leukemia? 

Response. State Health Division officials have set up a Community hotline, open 
weekdays between 8am and 6pm for inquiries: 1-888-608-4623. 

State Health Division Web site, Health2k.state.nv.us 

• Leukemia and Lymphoma Society of America, www .leukemia.org or 1-800-955- 
4572 

• Childhood Leukemia Center, ww.patientcenters.com 

• National Cancer Institute, www.nci.nih.gov or 1-800-4-CANCER 

• American Cancer Society, www.cancer.org or 1-800-ACS-2345 

• Department of Health and Human Services, www.os.dhhs.gov/ 

• Centers for Disease Control, www.atsdr.cdc.gov/ 

Question 12. What caused these cases of leukemia in the Fallon area? 

Response. The Fallon leukemia cases are the State Health Division’s top priority 
and investigators are looking into many theories for the unexpected concentration 
of cases. During a public meeting on February 5, officials from the Health Division 
stated that they are not ruling out the possibility of a cause, but acknowledged that 
this occurrence could be happenstance, a statistical anomaly. 

Question 13. Is there an elevated rate of other types of cancer in Fallon? 

Response. The State’s Cancer Registry has been analyzed and Churchill County 
does not have an increased rate of any other types of cancer. 

Question 14. What is being done to investigate these cases? 

Response. The State Health Division is conducting an extensive epidemiological 
investigation. The investigation, which began 6 months ago, centers on collecting 
and analyzing data. Much of the data consists of statewide statistics and informa- 
tion from the 11 children and teens with leukemia as well as their families. The 
Health Division is including experts from the Centers for Disease Control and Pre- 
vention (CDC) and other States to assist with this investigation. Environmental 
sampling and other testing may follow. 

The city of Fallon has retained a nationally recognized environmental and engi- 
neering consulting firm, Shepherd Miller, to conduct chemistry testing of the city’s 
water. 

Question 15. Are other government officials getting involved? 

Response. The Nevada Legislature is holding hearings in Carson City. The goal 
of these hearings will be to unite data, resources and information in an effort to 
share information and address concerns. Participating in the effort is the city of 
Fallon, the Environmental Protection Agency (EPA), Nevada State Health Division, 
Nevada Division of Environmental Protection and the Nevada Department of Agri- 
culture. Also testifying will be experts on arsenic, leukemia, drinking water and pes- 
ticides. 

U.S. Senator Harry Reid has said that Federal officials, including representatives 
of the Centers for Disease Control in Atlanta and a congressional health committee 
are expected to get involved in the investigation. Reid said he would send environ- 
ment committee staff members and an eco-toxicologist to Fallon to conduct prelimi- 
nary interviews and gather information. An initial investigation is scheduled for 
mid-February with a field hearing to be held in the spring. 
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Question 16. How long will it take to determine the cause? 

Response. Hundreds of cancer clusters have been investigated, some for many 
years, and only one clearly identified a cause. Although this is discouraging, the 
Health Division believes it is important to properly investigate these cases. 

Question 17. Could Navy jet fuel be the cause? 

Response. According to the commander of the Fallon Naval Air Station jet fuel 
spills and fuel dumping by planes are so rare and well documented that the fuel 
cannot be a contribution factor in the childhood leukemia cases. The base has 100 
monitoring wells and no fuel contamination has been recorded off Navy property. 

No jet fuel has contaminated the municipal water supply. 

Question 18. Is there a link between atomic tests and leukemia? 

Response. Department of Energy officials say that radiation from the test has not 
migrated from the site to Fallon. The test wells have been monitored since 1963 and 
the EPA checks the wells annually. Scientists from the energy department, EPA and 
Desert Research Institute use eight onsite wells and a dozen offsite wells to search 
for radioneuclides like tritium. The ground water below the test site does not con- 
nect with the basalt aquifer, Fallon’s source of drinking water. Fallon is 28 miles 
from the site of a 1963 nuclear bomb test. 

Question 19. Where does the City of Fallon’s water come from and why is arsenic 
in the water? 

Response. The city’s water source has been an underground basalt aquifer for the 
past 58 years. Water is withdrawn from the aquifer through four deep wells. Arsenic 
is a naturally occurring mineral. The amount of arsenic in Fallon’s drinking water 
is 100 parts per billion. 

The city of Fallon Municipal Water System routinely monitors for constituents ac- 
cording to Federal and State laws. The City monitored for 49 synthetic organic com- 
pounds and 56 volatile organic compounds and there were no detected quantities of 
any of these contaminants. 

Question 20. Is there a link between the arsenic and leukemia? 

Response. There is currently no evidence that arsenic causes childhood leukemia. 
Dr. Randall Todd, the State epidemiologist, says it’s unlikely the longstanding oc- 
currence of arsenic caused a sudden spike in the area’s leukemia rate. The water 
has been tapped from the same source for 58 years with no reported clusters of any 
type in the past. 

Question 21. What is the City doing to take the arsenic out of the water? 

Response. In 1990, The city of Fallon entered into a Compliance Schedule Agree- 
ment to remove arsenic from its public water supply once a standard was set. The 
City has been waiting for a permanent Federal standard on acceptable levels; that 
standard appears to have been set by the outgoing Clinton administration. 

The City has been distributing quarterly notices to customers that advise using 
alternative sources for drinking water, including bottled water, filtered water avail- 
able for purchase at grocery stores or water filtered at home through a reverse os- 
mosis system. 

In April 2000, the City retained a nationally recognized environmental and engi- 
neering consulting firm, Shepherd Miller, to conduct chemistry testing of the city’s 
water. These tests are ongoing in order to rule out suspected leukemia causing 
agents. The next phase includes testing for three other substances in order to ex- 
haust all possibilities. 

The City has exceeded required testing requirements, in both the frequency of 
testing and the types of contaminants. Additional tests have been completed on con- 
taminants, that are linked, or suspected to be linked, to leukemia. Water tests show 
no contamination from fuel, radiation, pesticides, or herbicides. 

The City is working with Shepherd Miller to determine which arsenic treatment 
technologies are best suited to Fallon’s water chemistry and will be installing a 
treatment system to meet all Federal requirements. 

The design of a treatment facility is scheduled for completion by June 30, 2002 
and startup testing will begin June 15, 2003. Initial compliance for arsenic removal 
should commence September 15, 2003. The City is on target to make these EPA 
deadlines. 

Question 22. Should I have my private well for drinking water tested? 

Response. If you don’t know what’s in your well, you should have it tested. You 
should know the arsenic levels, bacteria levels, and other contaminants present. You 
should contact the Health Division hotline at 1-888-608—4623 or Bureau of Health 
Protection Services in the Nevada State Health Division, 775-687-4750 extension 
237. 
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Question 23. What can I do to help the families? 

Response. West End Elementary School is participating in the Pennies for Pa- 
tients campaign to raise funds for the Leukemia and Lymphoma Society. Additional 
information on fundraisers and community support activities will be provided as it 
becomes available. 

Table 5.2. — Historical Lahontan Valley Underground Water Quality & MCL Exceedence 1 


Constituent 

MCL (ppm) 

No. of Records Which 
Exceed MCL’s 2 

Percent of Records 
Which Exceed MCL’s 

TDS 

500 

1103 

40 

Magnesium 

150 

30 

1 

Sulfate 

250 

368 

13 

Chloride 

400 

117 

4 

Nitrate 

10 

590 

21 

Flouride 

2 

203 

7 

Arsenic: 




Current Standard 

0.05 

955 

34 

Anticipated EPA Standard 

0.01 

1898 

68 

Detection Level 

0.002 

2656 

95 

Iron 

0.6 

188 

7 

Manganese 

0.1 

810 

29 

Copper 

1 

2 

0 

Zinc 

5 

1 

0 

Barium 

2 

0 

0 

Color 

15 

342 

12 

pH 

6.5— 8.5 

506 

18 


1 See Appendix 5.2 which is a tabulation of the water quality records sorted by Township, Range & Section 
2 There are a total of 2,792 records in the data base, however some of them are duplicate wells sampled at different dates. 


Dixie Valley Ground Water. — Based upon current MCLs, the water quality of the 
ground water in the Settlement area within Dixie Valley is good. Based upon 13 
well analyses, the average TDS is 264 ppm and individual wells vary from 152 ppm 
to 355 ppm. Higher TDS (in the order of 800 ppm to 1000 ppm) is reported in 2 
wells located 17 to 20 miles north of the settlement area. (These areas to the north 
near the playa are not included in the proposed well field for the Dixie Valley 
Ground Water Development Project.). 


HOW TO TEST YOUR DRINKING WATER 

The Nevada State Health Division recommends that individuals with private 
wells do a bacterial analysis every 6 months and a chemical analysis once a year. 
When testing for personal reasons, a chemical test costs $100 and a bacterial test 
costs $12. 

To Prepare Water for Bacterial Testing: 423-2281. — You can get sterile bottles 
from the Churchill Community Hospital (Business Office) located at 801 E. Williams 
in Fallon or the Nevada State Health Laboratory (address on attached forms). Care- 
fully follow the directions on the form for taking samples. These can be mailed in 
a mailer provided with the bottle. 

To Prepare Water for Chemical Test. — Use a clean 1-gallon plastic container. You 
can purchase a bottle of distilled water in your grocery store, empty it and refill 
with your water as outlined in the attached directions. 

Where to take Samples: (775) 688-1335. — Take your sample to the State Lab on 
the University of Nevada, Reno, campus. The lab is located just west of the Medical 
school and north of Lawlor Events Center. The address is 1660 N. Virginia. Take 
Virginia Street north to Seventeenth Street, turn right, go 0.1 mile to the second 
stop sign, turn left, and the lab is immediately on the left after the left turn. 

Reading Your Test. — Enclosed are samples of the report sheets that will have the 
results from your test. If you need help understanding the results or have questions, 
contact the local health department (423-2281) or your County Extension Office 
(423-5121). 

When you receive test results compare them with the Federal drinking water 
standards found below. 
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Federal Drinking Water Standards 

[Primary and Secondary Contaminate Levels] 


Contaminant 

Max Level 

Primary Regulations: 


Inorganic Chemicals 


Arsenic 



1 mg/L 


0.010 mg/L 

Chromium 


Lead 

0.05 mg/L 

Mercury 

0.002 mg/L 

Nitrate (as N) 

10 mg/L 

Selenium 

0.01 mg/L 

Silver 

0.05 mg/L 

Flouride (depending on temperature) 

1.4-2.4 mg/L 

Organic Chemicals: 


Endrin 

0.0002 mg/L 

Lindane 

0.004 mg/L 

Methoxychlor 

0.1 mg/L 

Toxaphene 

0.005 mg/L 

2,4— D 

0.1 mg/L 

2.4,5 TP Si 1 vex 

0.001 mg/L 

TTHM 

0.10 mg/L 


1 TU-5 TU 

Coliform Bacteria 

1/100 ml (mean) 

Radiological: 


Radium 226 and 228 

5 pCi/L 

Gross Beta 

4 mrem/year 


(50 p Ci/L) 

Gross Alpha 

15 pCi/L 

Sodium & Corrosivity 

Monitoring only 

Secondary Regulations: 


Chloride 

250 mg/L 

Color 

15 color units 

Copper 

1 mg/L 

Foaming Agents 

0.5 mg/L 

Iron 

0.3 mg/L 

Manganese 

0.05 mg/L 

Odor 

3 threshold odor number 

PH 

6. 5-8. 5 

Sulfate 

250 mg/L 

TDS 

500 mg/L 

Zinc 

5 mg/L 


Bacteriological Test, Nevada State Health Laboratory, Reno, NV 
DIRECTIONS FOR TAKING WATER SAMPLES 

Caution. — Bottle is sterile and contains a bit of necessary powder. Do not open 
bottle until Step 5 below and Do not wash out bottle. 

Procedure 

1. Select sampling outlet closest to the water source (pipe, kitchen faucet, etc.) 

2. Remove aerators, hoses, sprinklers, etc., from the fixture. 

3. Turn on valve and let water run for 2 to 3 minutes. 

4. While water is still running, unscrew the bottle cap carefully. Do not touch 
mouth of bottle. 

5. Do not rinse bottle, but fill to the shoulders; replace the cap and tighten firmly. 
100 mis of water are required for testing. 

6. For samples from an open reservoir, make a quick pass with mouth of bottle 
forward at a depth of one foot. Tighten cap firmly. 

7. Complete information slip with your name, location, county, date, time of sam- 
pling, and return mailing address. 
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8. Submit sample(s) to laboratory within 30 hours of collection and maintain tem- 
perature below 20° C (68° F) during shipment or sample is unsatisfactory. (Do not 
allow to freeze. 

9. Do not mail sample(s) on Friday, because our laboratory is closed on the week- 
end. Samples mailed on Friday and received on Monday cannot be tested because 
the 30-hour time limit will be exceeded. 

10. Please do not bring Fecal Streptococci water samples on Friday. 
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NOTE: This test indicates only if coliforms are present or not 
present. Drinking water should have no coliforms present. 


NEVADA STATE HEALTH LABORATORY 
.NEVADA DIVISION OF HEALTH 
■7Y’' nq^Rfi 1660 ,N? * Virginia Street 

n u u o u u Ren0 , Ncvada 89503 



Sampler 

Locac io n. ... — — —•••■ ... — — 

Public Water System Name 

ID No 

Chlorine Residual 

YOUR RETURN ADDRESS 


.„_Date...y? Hour.... 

Cou my .y 



: FOR LAB USE ONLY 


iJNftlid Sample Please Repeat □ 

| Received > 30 H Q Confluent Growth -□ 

Received > ^ ...□ Other O 


>V^00 Other Bacl^a...D 
Sedimea^. C) 


□ Drinking Water Analysis 
Methods: 

□ Membrane Filter C 

□ Presence/Absence [ 



3 RdwNm Waste 
VlctfrW^, 


Wastewater Analysis 


Mcth&tK^^ 

□ Membrane Filter 

□ Other 


Results: 

PRESENT 

ABSENT 

□ 

Test Required: (Dilutions if Needed) 

RESULTS 

/100ml. 





/1 00ml. 

E. Coli 

□ 

□ 

Fecal Streptococcus 1: 

/100ml. 


The absence of coliforms meets Nevada State Health pate Tech... 

Division bacteriological standards for safe drinking j o 

water. I 

WATER BACTERIOLOGY 
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NEVADA STATS HEALTH LABORATORY 
1660 NORTH VIRGINIA STREET 
RENO, NEVADA 89503 
(775) 68S-1335 

SAMPLING INSTRUCTIONS FOR CHEHICAL/HIKERAL ANALYSIS : All samples are subject to fees!! 

EACH SAMPLE HUS? BE COLLECTED IH A 1/2 GALLON OR C-HE GALLON PLASTIC DISTILLED WATER BOT 
PROVIDED SY TKS SAMPLER. PLEASE WRITS THE SOURCE ADDRESS ON EACH BOTTLE IN PERMANENT I 

Please fill out the information below as completely as possible and return this form wi 
the sample. TOWNSHIP, RANGE AND SECTION ARE REQUIRED; TRW INFORM ATION IS COMMONLY OH 
DEED TO THE PROPERTY. WELL DRILLER'S REPORT OR KAY BE OBTAIRS^/frOK THE COUNTY RECORDER 
OFFICE. Please indicate any special requests on the back. 

Elementary sampling instructions are printed on our ws*tas> / Chemistry Analysis form. The 
sampling method should result in a sample tha£-ds representative of the problem or sour 
being sampled. Thus we routinely make the following recommendations: 

1) For a new well or one that has not bee&Yr. use recently, the well should be pur. 
long enough to clean out the casingk^nd develop the aquifer that will serve thewsl 
A 24 hour pump should accomplish t^^^but care should be taken not to pump the wel 

2) Wells currently in use need leVs pumping and we recommend a four (4) hour pump. 
3} For wells with a sanding problem* reducing the flow to one or two gallons per 
minute for .30 minutes aft^T>^ji initial pump as outlined above has helped eliminate 
problem. 

4) Samples from Loiters anX distribution systems should be collected after the «at. 
has run long encrtigh to clear Yhe lines between the sampling point and the source, 
ainutes should foe adequate for this. 


HOTS : An outside faucet sh/uld be used ■ 
FROM THIS FAUCET. It taav/fe possible to 
used. 

WATER CHEMISTRY ANALYSIS: 

Atm: Fees miy apply 10 some types of samples. 

TYPE OK ANALYSIS: 

G Check here for ROUTINE DOMESTIC ANALYSIS. 

Circle the constituents needed for PARTIAL ANALYSIS. 


SAMPLING INSTRUCTIONS: 

The sample submitted must be representative of the scarce. Spring and surface 
water samples should be as free of din and debris as possible. Wells should be 
pumped thoroughly befoie sampling, changing the water in the casing at least 
three times. Product water from filters should be sampled after running for 
about ten < JO) minutes. 

Sampled by 

Owner , 

Address 

City 


hen puttping a well; THE SAMPLE SHOULD BE TAKEN 
flood a septic system, if an inside faucet is 


REPORT TO: 
Name 


Address.... 

City 

State 


-Zip..., 


Alt of the information below must be filled in 
or the analysts will not be performed. 


....County— 


...Range Section 


General Location... 
Source Address 


REASON FOR ANALYSIS: USE OF WATER: 


□ Loan 

□ Personal health reasons 
P Purchase of the property 

□ Renial or sale of property 
Q Subdivision approval 

□ Other — 


O Domestic drinking m 
G Geothermal 
O Industrial oi 
G Irrigation 
□ Other _. 


>r mining 


Initials... 


SOURCE OF WATER: 
Filter G Yes □ No 
Public □ Yes □ No 

Spring ....... — ... 

Welt — Depth. 

Hot. . Cold 

IN USE O Yes Q No 


Type..,..., 

Name ........ 

Surface ..... 

Casing diameter... 
Casing depth. ... 


** LABORATORY USE ONLY**** 
METHOD RECPT 
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WATER CHEMISTRY ANALYSIS 

Ann: Fees may apply to some types of samples. 


NEVADA STATE HEALTH LABORATORY 

NEVADA DIVISION OF HEALTH" — - 

• 1660 N. Virginia Street \ A 1 I r I L. 

Reno, Nevada 89503 »-J / > • •* * 

(775) 789-0335 

jo. Ail of the information below must be filled in 

or the analysis wilt not be performed. 


TYPE OF ANALYSIS: 

□ Check here for ROUTINE DOMESTIC ANALYSIS. 

Circle the constituents needed for PARTIAL ANALYSIS. 

SAMPLING INSTRUCTIONS: 

The sample submitted must be representative of the source. Spring and surface 
water samples should be as free of dirt and debris as possible. Wells should be 
pumped thoroughly before sampling, changing the water in the casing at least 
three times. Product water from filters should be sampled after running for 
about ten (10) minutes. 


State 

Township 

General Location- 
Source Address 


REASON FOR ANALYSIS: 
□ Loan 

Q Personal health reasons 
Q Purchase of the property 
O Rental orsaleof property 
0 Subdivision approval 
Q Other 


USE OF WATER: 

0 Domestic drinking water 
O Geothermal 
0 Industrial or mining 
0 Irrigation 

□ Other. 

Initials 


REPORT TO: 

Name 

Address 

City 

State. — ...... 


SOURCE OF WATER: 
filter 0 Yes 0 No 
Nj^Iic □ Yes 0 No 

Well. Depth 

. Hot Cold 

Ny/ IN USE 0 >es 0 No 


Type 

Name — — ................. 

Surface 

Casing diameter i 

Casing depth ft. 


The results below are representative only of the sample submitted to this laboratory. 












184 



Nevada GOLD and 
Churchill Community 
Hospital 


Free Courier Service 


We have teamed up to make 
water testing more convenient. 

Yon can now purchase bacteriological test kits from 
the hospital. When yon collect your sample 
bring it back to the hospital, where our 
courier service will transport it to 
the State Laboratory for you. 


For information call. 

Nevada GOLD Coordin ator at 423-5121 

Don ’t Delay Have Your 
Water Tested Today ! 


(FORM: GOLD11) 




ATTENTION 


If you have 
a domestic well. 

TEST YOUR WATER 
A T LEAST ONCE A YEAR FOR 
pH, NITRATE, TDS & BACTERIA. 


Nevada State Lab Fees 


CHEMICAL ANAYSIS 

BACTERIA TEST 


PH 

S 2.00 



Nitrate 

$ 12.00 

Bacteria 

$12.00 

TDS 

$ 11.00 



Administrative 

$ 6.00 



Total: 

S 31.00 

Total: 

$12.00 



LOCAL. 

GSOUNDWAtK 
MCTECflON PSOGtAM 


(GOLD 10) 
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Fact Sheet 92-4 


^4 


Nevada Cooperative Extension • University of Nevada, Reno 


DRINKING WATER IN CHURCHILL COUNTY 


Mary E. Reid 
Central Area Specialist 
Water Resources 



For residents of Churchill County, drinking water is 
supplied by underground aquifers from which groundwater is 
pumped. Drinking water may come from City of Fallon deep, 
municipal wells, from a community well which serves a number 
of households, or from an individual well on private 
property , Wells for the city of Fallon pump water from a 
deep basalt aquifer located beneath the city. Most private 
wells pump water from the shallow water table aquifer 
located between the ground surface and roughly fifty feet 
below the surface. (See Fig. 1) There is uncertainty 
about exactly how local drinking water aquifers are 
recharged, but water delivered to Newlands Irrigation 
Project water users undoubtedly influences recharge to the 
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drinking water aquifers as 
irrigation water seeps into 
the ground from canals, 
drainage ditches and 
agricultural fields in the 
area . 

Water in Churchill 
County tends to have a pH 
higher than 7. In many 
places in the county, 
naturally occurring arsenic 
is found in drinking water 
at levels that exceed the 
maximum level recommended 
by the U.S. Environmental 
Protection Agency. The 
water tends to be high in 
salts. There are problems 
with manyanese and hydrogen 
sulfide gas in some parts 
of the county. Manganese 
does not generally pose a 
health risk but it does 
disco jlOIT bathroom fixtures, 
buildings, and clothing 
washed in the water. 
Hydrogen sulfide gas, 
likewise, is not a health 
problem but it has a 
characteristic rotten egg 
odor many find unpleasant. 
‘Water Quality Variability 

Underground deposits 
in Lahontan Valley are 
layered and variable. 
Because soil constituents 
in Lahontan Valley are 
highly variable, the 
constituents found in well 
water vary. As it passes 
through soil, water 
dissolves constituents 
contained in the soil. Two 
neighbors with wells 
drilled within ten feet of 
each other can have 
water of different quality 
in Churchill County. 
‘Geographic Variability 

Within the Newlands 
Irrigation Project 
boundaries in Churchill 
County, both surface water 
for irrigation and 


underground water that 
supplies wells, move in a 
general direction from west 
to east (See Figure 1) . As 
irrigation water moves 
across the Newlands Project 
from west to east and is 
used for irrigation of 
farmland, the tendency is 
for the water to contain an 
increasing amount of salts. 

In addition to 
receiving drainwater from 
the Newlands Irrigation 
Project, property located 
at the eastern edge of the 
Newlands Project contains 
soil and water with 
naturally occurring 
concentrations of salts. 

The area known as 
Stillwater, and the Carson 
Lake Pasture, are sinks 
which are low areas where 
water has naturally drained 
for many years. These low • 
areas tend to have soils 
with higher clay content 
than soils in areas of 
higher. elevation. As water 
drains to these sink areas 
and evaporates, the salts 
become concentrated. 

WELL DESCRIPTION 

Simply described, a 
well is a pipe (casing) 
placed in a hole in the 
ground. The pipe has 
perforations (a screen) at 
specified depths to allow 
water to enter it. (See 
Figure 2) A water-table 
well should be located on 
high ground with the water 
level in the well higher 
than any nearby source of 
contamination. If the well 
must be located on low 
ground, it should be 
located at a safe distance 
from any source of 
contamination. The well 
should be located so that 
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surface water cannot enter. 
The well casing should 
extend 8 inches above the 
surface of the ground, and 
the casing should be sealed 
with an approved well cap 
to prevent contamination. 

To prevent 

contamination below ground, 
the casing should be 
protected by grout for a 
specified distance, usually 
at least 20 feet. (See 
Figure 2) A poorly 
designed or poorly 
maintained well built 
without grout or with an 
improperly designed gravel 
pack will allow sand and 
sediment to enter the well. 
A well without grout, or an 
abandoned well, provides a 
direct pathway for 
contaminants to enter 
groundwater. 



Fig. 2. Example of a 
properly constructed well. 


PRIVATE WELLS 

Individual property 
owners with private wells 
must take personal 


responsibility for the 
quality of their drinking 
water. No routine state 
testing is done on private 
wells. 

Most of the private 
wells in Churchill County 
are less than thirty feet 
deep. Very few have much 
protection such as clay 
layers above the casing 
perforations to protect 
them from surface 
contaminants. Annual 
testing of the water should 
be routinely done. 
Individual, privately owned 
"public" wells, such as 
those at restaurants in the 
county, are monitored by 
the State of Nevada. 

The closer a well's 
perforations are to the 
surface, the more easily 
the water can be 
contaminated by substances 
at the surface which move 
through the soil into 
groundwater. 

♦Water Test Records 

The State of Nevada's 
Division of Consumer Health 
of the Department of Human 
Services has results on 
file for any prior water 
testing done at a given 
address. 

The State of Nevada's 
Division of Water Resources 
of the Department of 
Conservation’ and Natural 
Resources has copies of 
well drillers' logs. This 
information can be obtained 
by providing the parcel 
number (APN number) of the 
property. Also needed are 
the section, township and 
range where the well is 
located. 

COMMUNITY WATER SYSTEMS 

Private community 
water systems that serve 
fifteen or more households, 
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like public water systems , 
must meet state standards 
for water quality and must 
be tested regularly* 

These include many mobile 
home parks and small 
subdivisions. In Churchill 
County, the wells for these 
systems are usually 
shallower than the four 
public wells used by the 
city of Fallon. The depth 
of comunity wells is 
usually between 25 and 100 
feet. 

CITY OF FALLON 

In the city of Fallon 
there are four wells in a 
deep basalt aquifer from 
which water is pumped, 
treated and supplied to 
residents by the City of 
Fallon Water Company. The 
city wells go to an average 
depth of 400 feet. 

Drinking water quality 
for Fallon is tested 
regularly and monitored by 
the Health Division of the 
Nevada State Department of 
Human Resources. 

*Arsenic 

Fallon's water does 
not currently meet the 
minimum U.S. Environmental 
Protection Agency maximum 
contaminant level of 0.05 
milligrams of arsenic per 
liter of water. The city 
is under a compliance 
schedule that is being 
monitored by the State of 
Nevada's Division of 
Consumer Health of the 
Department of Human 
Services. 

There have been no 
statistically validated 
scientific studies done in 
the United States to aate 
to show a conclusive 
relationship between health 
problems and the arsenic 
levels present in Fallon's 


water. Many longterm 
residents and local 
officials believe that the 
levels of arsenic present 
in the city water do not 
pose a sufficient health 
risk to warrant the expense 
that treatment requires. 
Other residents choose to 
buy bottled water or to 
treat their drinking water 
at home. 

For further information.: 
Nevada Department of Human 
Resources: Division of 
Consumer Health Protection 
423-5136 (Local Contact) 
687-4750 (State Office) 
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Statement of Mary E. Reid, Area Specialist, Water Resources, University of 
Nevada, Cooperative Extension 

introduction 

• Common Problems with presence of arsenic in drinking water See Health ef- 
fects below. 

• Drinking Water Standards: Federal Standard for Maximum Contaminant Level 
(MCL) 

0.05 milligrams per liter (mg/1) 

0.05 parts per million (ppm) 

• Special characteristics (odors, colors, etc.) 

None 

• To identify. Actions to take if thought to be present. 

No simple home test available. If thought to be present, bottled water is an op- 
tion. 

To ascertain presence and levels in water. Sampling procedure. 

If known to occur in the general geographical area, an inorganic chemistry test 
for presence and level of arsenic present must be done in a laboratory. In Nevada, 
a standard inorganic water analysis done by the Nevada State Laboratory includes 
testing for arsenic. 

• Areas in Nevada where arsenic is found in drinking water 

Carson Valley, Cold Springs, Eagle Valley, eastern sides of the Truckee Meadows, 
Fallon, Fernley, Hazen, Hidden Valley, Topaz, Verdi, and Virginia Foothills. 

SOURCES 

Arsenic occurs naturally in rocks, soils and sediments. High levels may occur in 
some coals. High levels of arsenic have been found in water from areas with geo- 
thermal activity. Marine algae and seaweed usually contain considerable amounts 
of arsenic. 

Arsenic is used in the manufacture of pesticides and is also used in making glass 
and glassware. Other industrial uses for arsenic include copper and lead alloys and 
pharmaceuticals. Trace amounts of arsenic may be found in some fertilizers. 

The burning of coal and smelting of metals are major sources of arsenic in air. 
Industrial waste from electroplating can be a source of arsenic in water. Water used 
for geothermal energy production may contain high levels of arsenic. 

HEALTH EFFECTS 

Arsenic is a poison in humans at 100 milligrams or more and has proved lethal 
at 130 milligrams. Health effects of long term exposure to elevated arsenic are 
vague and not clearly defined. Acute and chronic toxic effects may include chronic 
gastro-intestinal upset and diarrhea, liver damage, nervous system changes, blood 
imbalance, and skin changes. Exposure to inorganic arsenic can cause skin cancer, 
mainly tumors of low malignancy. 

Arsenic has been associated with pulmonary cancer in the manufacture and use 
of arsenic-containing pesticides and in the smelting of copper. 

REMOVAL FORM DRINKING WATER 

Distillation and reverse osmosis are two practical methods of home treatment for 
drinking water that contains arsenic. 


Treatment type 

Average Purchase Cost 

Distillation 

Reverse Osmosis 

$100— $800 
$90— $800 


SUMMARY 

Arsenic has been shown to affect health and is an undesirable constituent in 
drinking water. If drinking water exceeds the Federal standard for arsenic, there 
are methods for treating the drinking water that will reduce the arsenic level. No 
home treatment method should be considered without having a laboratory test of 
the water first. 

As with any home treatment method for water, it is not possible to install a re- 
verse osmosis or a distillation unit and forget it. Both require ongoing monitoring 
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and maintenance. The only way to tell that a unit is functioning properly is to do 
regular water tests. 
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Churchill Economic Development Authority and Small Business 

Development Center, 
Fallon, NV, April 6, 2001. 

Hon. Gwen Washburn, Chairman, 

Churchill County Commissioner, 

Fallon, NV. 


Ref: Childhood Leukemia Business Impact 


Dear Chairman Washburn: In reply to your questions in regards to impacts to 
the Fallon, Churchill County business community. 

Our office has received calls from several businessman stating that they see a de- 
cline in their business, due to the adverse publicity that has proliferated as a result 
of the leukemia cluster in Fallon, Churchill County, they have concerns for the via- 
bility of their business if the publicity is sustained over a long period. 

It goes without saying that the most important concern of Churchill Economic De- 
velopment Authority is the welfare of the leukemia victims, however we also have 
concerns for our local business community as well. Should the adverse publicity in 
regard to our arsenic problems, coupled with the acute lymphocytic leukemia cluster 
continue, there is no doubt that some local business will suffer. 

In checking with banks, rental estate and title companies there definitely is a 
slow down in the sale of homes, and many of the Navy personnel wives do not want 
to move to Fallon. 

I hope this answers your question. If our office can be of further assistance, please 
feel free to contact us at your convenience. 

Sincerely, 


Shirley G. Walker, 

Executive Director. 


Fallon Auto Mall, 
Fallon, NV, February 8, 2001. 

Mayor Ken Tedford, 

City Hall, 

Fallon, NV. 

Dear Ken: I am writing you today purely on an informational basis only. 

In regards to the recent publicity Fallon has been receiving over it’s water quality, 
(arsenic content), child leukemia cases, and now our most dangerous Hwy. 50, I feel 
it is important to rely the impact these pubic images are playing on our local econ- 
omy. 

In our dealership, which commonly does 50 to 60 percent of our business to folks 
outside our county, we have found this business to be off as much as 40 percent. 

In comments we receive regularly we believe much of this loss is directly due to 
the new image of Fallon by outsiders. 

Now, I am sure you are treating these issues with the highest priority possible, 
but I felt that you should know directly the economic impact this publicity is having 
on local business. 
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I trust you will do everything possible in your power to address these issues and 
promote Fallon as a great place to lie and do business. 

Sincerely, 


Kurt Henning, 

President. 


[Name deleted] 
Attorney & Counselor at Law, 

January 21, 2001. 

Arthur Mallory, 

Thom Stockard, 

365 S. Maine Street, 

Fallon, NV. 

Re: Current Status 


Dear Mr. Mallory and Mr. Stockard: I wanted to write this letter so that I 
could inform you of my decision as soon as possible. I will be working all day Mon- 
day and will not have the chance to speak with you. I am concerned about the water 
in Fallon. We addressed it briefly when I was out there but since then I have read 
a few other reports, lastly one in our paper here saying that two more cases of child- 
hood illness could be linked to Fallon. 

I am concerned because of the possibilities. My wife and I have two kids, she is 
pregnant with a third and we anticipate having at least one more. I do not know 
that the water is a problem, but I could not live with myself if we moved there 
knowing that there was a possibility for problems and then something were to hap- 
pen. 

The problem is I was looking forward to receiving an offer and working out in 
Fallon. I wanted to let you know that if something could be worked out I would still 
like to work there, I know that you are looking for someone who will live in Fallon. 
I understand the reasons and if I was in your position I would want the same thing. 
If you cannot find someone that you like, I would propose something else. I could 
live in Sparks and commute. I could commit to be there for the months that I am 
on call by either renting a place or making other arrangements. I could also commit 
to stay for at least 5 years. That would let the water situation sort itself out, and 
as an incentive it would also be the time period for any retirement to vest. 

I know that your first option is someone to live out there, however if you cannot 
work that out please consider this proposal. I will not be coming out on Thursday, 
as we have decided that we cannot live in Fallon until we know more about the 
water situation and that will probably take some time to sort out. If something can- 
not be worked out it was a pleasure to have met you both and I appreciate your 
hospitality. If there are any questions please do not hesitate to call or write. I hope 
to hear from you. 

Sincerely, 


[Name deleted] 


Statement of Henry Falk, M.D., Assistant Administrator, Agency for Toxic 
Substances and Disease Registry, Public Health Service, U.S. Department 
of Health and Human Services 

Good afternoon Mr. Chairman and members of the committee. My name is Dr. 
Henry Falk, Assistant Administrator of the Agency for Toxic Substances and Dis- 
ease Registry (ATSDR). 

Thank you for inviting ATSDR to speak with you today. We share your concerns 
about the health and well being of children and families in Fallon and across the 
country. We also share your desire to adequately address the concerns expressed 
about illness and disease that might be associated with the environment. In fact, 
addressing these types of concerns is at the root of ATSDR’s creation. 

ATSDR is a Federal agency created by Congress in 1980 by the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), or what is 
more commonly known as Superfund legislation. As such, ATSDR is the public 
health agency charged with determining the nature and extent of health problems 
at Superfund sites including Federal Superfund sites, and advising the U.S. Envi- 
ronmental Protection Agency (EPA) and State health and environmental agencies 
on needed clean-up and other actions to protect the public’s health. 

ATSDR works in close collaboration with the EPA, other Federal, State, local, and 
tribal governments, health care providers and affected communities. As an agency 
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of the U.S. Department of Health and Human Services (DHHS), ATSDR has made 
a difference to all of these partners by providing new information to assist in reme- 
dial decisionmaking and evaluation. Our work includes answering the health ques- 
tions of impacted community members, recommending preventive measures to pro- 
tect public health, and providing diagnosis and treatment information to local 
health care providers. ATSDR administers public health activities through: partner- 
ships; public health assessment and consultation activities; exposure investigations; 
health studies and registry activities; development of toxicological profiles and at- 
tendant research; emergency response; health education and health promotion; and 
community involvement. 

ATSDR works in particularly close coordination with our DHHS sister agency, the 
Centers for Disease Control and Prevention. Jointly we have worked with the Ne- 
vada Health Division to investigate the cancer cluster in Fallon. For our part, 
ATSDR will assist in the investigation by reviewing all relevant environmental data 
for toxic substances and assessing whether people have been exposed to any of these 
contaminants at levels of concern. 

Unfortunately, the cancer cluster in Fallon is not a unique situation. Increasingly, 
ATSDR is being asked by State and local health departments to help respond to 
compelling community concerns about apparent outbreaks of serious, noninfectious 
disease with unknown cause. As a small agency, responding to these requests would 
be impossible for ATSDR alone. To supplement our own staff, ATSDR works in close 
collaboration with State health departments, and has been funding environmental 
public health activities in States since 1987. ATSDR currently funds public health 
activities in 28 States through separate cooperative agreements that provide assist- 
ance to conduct public health assessments, health education activities, and epi- 
demiologic studies. Because of our Superfund mandates, most of our cancer cluster 
investigations and assistance are related to concerns about Superfund sites, haz- 
ardous waste, and exposure to toxic substances. 

The site work we do directly or through our State partners has changed over time. 
Our original mandate under Superfund called for public health assessments at all 
National Priorities List (NPL) sites and these originally constituted the great major- 
ity of our workload. While we still actively work at NPL sites, it now constitutes 
a smaller proportion of our site activities. Increasingly, our site work now is at im- 
mediate removal sites, active waste sites, occasionally Brownfields sites, and, like 
Fallon, sites where communities, States or congressional officials have petitioned 
ATSDR to investigate or assist in evaluating their health concerns related to toxic 
substances. 

Activities related to the vermiculite mine in Libby, Montana, provide a very good 
example of a current site where ATSDR’s work has made a difference, which also 
began with a reported cluster of disease. The situation in Libby offers a dramatic 
example of past exposure resulting in serious disease. In 1999, reports from Libby 
documented cases of non-occupational asbestos-related pulmonary impairment 
among family members of former mine employees as well as others in the commu- 
nity with no connection to the mining operations. They were suffering (or dying) 
from asbestosis, mesothelioma, and lung cancers related to their asbestos exposure. 
Finding non-occupational asbestos-related pulmonary disease is extremely unusual 
and suggests that dangerous levels of asbestos exposure have occurred within the 
Libby community. The latency period for mesothelioma, for example, is 40 years. 
This means that the health care community could be seeing the effects of exposure 
to asbestos-contaminated vermiculite from Libby for an entire generation. 

In 2000, ATSDR conducted a medical testing program to assess the public health 
implications of past human exposure to tremolite asbestos in Libby. More than 
6,100 Libby-area residents and former mine workers were screened. This number 
included 70 from Elko, Nevada, who met the screening criteria for Libby. They all 
answered an extensive questionnaire about their possible exposures and received 
both chest x-rays and pulmonary function tests. 

ATSDR recently reported a preliminary analysis of the medical testing results 
from the first 1,078 participants, or 18 percent of the total number of participants 
in the medical testing program. These results showed a very high percentage of in- 
dividuals reporting contact with the vermiculite, and evidence of health impacts, 
particularly in the form of thickening and scarring of the outer pleural lining of the 
lung. 

ATSDR will soon complete the evaluation of the Libby medical screening program 
and is working with local, State, and Federal health care providers to address 
health issues that are identified. Specifically, to help local residents obtain medical 
care, ATSDR has worked closely with the DHHS Regional Health Administrator and 
other DHHS agencies, such as the Health Resources and Services Administration 
(HRSA), and the State of Montana to ensure appropriate treatment is available. 
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Such partnerships are critical to providing needed health services at Libby, Elko, 
and now Fallon. Such partnerships are also critical to fully assessing the true exist- 
ence and potential cause of disease clusters. As a part of the latter, ATSDR and 
CDC are reviewing and responding to the Pew Environmental Health Commission 
Report. The report recommends strengthening Federal, State and local public health 
capacity to tackle environmental health problems and establish a nationwide Health 
Tracking Network on chronic diseases and related environmental hazards. ATSDR 
has made significant progress in developing registries of individuals exposed to spe- 
cific substances and tracking them over time to assess health status and provide 
updated information over time to exposed individuals. At the request of Sen. Baucus 
(D-MT) and others, we plan to establish a registry of vermiculite exposed individ- 
uals from the Libby area. The agency also has considerable experience working with 
State health departments and communities to conduct epidemiologic investigations 
of specific health outcomes in communities near environmental sources of hazardous 
substances. 

In keeping with the Superfund mandate to “. . . establish and maintain a na- 
tional registry of serious diseases and illnesses . . .”, we at ATSDR see ourselves 
as having a direct responsibility under CERCLA to participate with CDC and others 
in developing disease surveillance or tracking systems, particularly for diseases with 
known or potential relationships to hazardous waste and toxic substances. In addi- 
tion, because of our close working relationship with EPA, we are interested in how 
to link environmental data bases with developing health tracking data. Although we 
are very far from a comprehensive system at this point, ATSDR does have some on- 
going, albeit limited, efforts underway as part of our Superfund work. These include 
an epidemiologic study investigating the cause of childhood cancers in conjunction 
with Superfund sites in four States, and a pilot program to develop health tracking 
of multiple sclerosis in a number of circumstances where concern about the frequent 
occurrence of this disease arose in relation to adjacent hazardous waste sites. 

But we recognize that more can be done. Mr. Chairman, the public naturally be- 
comes concerned when they see situations such as half of a class of third graders 
needing to bring asthma inhalers to school, or when persons compare notes about 
their first diagnosis of multiple sclerosis at a 20-year high school reunion, or when 
multiple parents within the same neighborhood watch their children suffer from 
brain tumors and other severe illnesses, or when women who do not smoke and who 
did everything right during their pregnancy give birth to small or sick babies. Sadly, 
in a country as large as ours, these unusual occurrences are not so unusual at ail. 
All over the country, citizens turn to their local, State and Federal health authori- 
ties and ask what could be causing these and other types of clusters of health prob- 
lems. In communities near obvious sources of environmental contamination, people 
understandably worry that somehow environmental pollution might be playing a 
role. 

At ATSDR we are committed to doing what we can to address these very real con- 
cerns. 

• As I’ve stated earlier, we are working every day at sites around this Nation to 
address the health concerns of communities affected by toxic exposures. 

• We are working with our colleagues at CDC to address the issue of health and 
disease tracking. 

• And, we continue to strengthen our ongoing partnerships with Federal, State 
and local agencies, which is integral to answering these questions. 

Mr. Chairman, on a personal note, I started my professional career as a pediatri- 
cian at the Centers for Disease Control in 1972, and my first investigation was of 
a leukemia cluster in Elmwood, Wisconsin. I did several more such investigations 
over the next 18 months, none of which revealed an obvious cause for the clusters. 
However, my fourth or fifth such investigation was of 4 cases of liver cancer in a 
factory which turned out to be the first reported cases of vinyl chloride induced liver 
angiosarcoma in polyvinyl chloride polymerization workers. This subsequently led to 
much improved and safer working conditions for the entire industry worldwide. I 
have seen how agonizingly frustrating this work can be; but I also feel that if we 
are in the mode of carefully scrutinizing health data, then we will be positioned cor- 
rectly to detect new problems when they arise. 

Mr. Chairman this concludes my testimony. I will be happy to answer any ques- 
tions that you or members of your committee might have. 
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Statement of Thomas Sinks, Ph.D., Associate Director for Science, National 
Center for Environmental Health, Centers for Disease Control and Pre- 
vention, Department of Health and Human Services 

Good morning, Mr. Chairman and members of the committee. I am Dr. Thomas 
Sinks of the Centers for Disease Control and Prevention (CDC) where I am the As- 
sociate Director for Science within the National Center for Environmental Health. 
I am pleased to review CDC’s assistance to the Nevada State Health Division’s in- 
vestigation of acute lymphoblastic leukemia (ALL) in Fallon, Nevada. I will discuss 
how CDC provides the technical assistance and infrastructure in responding to dis- 
ease investigations, and briefly characterize cancer clusters, the roles of State and 
Federal agencies in investigating them, and coordination between agencies. 

I want to begin by assuring the parents of Fallon, and all parents whose children 
are diagnosed with cancer, that we at CDC are deeply concerned about the health 
and well being of children. We are encouraged by the wonderful improvements in 
the clinical treatment of ALL — today 80 percent of children with ALL will have 
healthy and productive lives. However, we need to identify the causes of ALL to pre- 
vent it and decrease the number of children who suffer from it. 

State health departments are on the front line in responding to cancer clusters 
and other disease clusters, and the CDC plays an important role in providing infra- 
structure and technical assistance. CDC has a close relationship with our sister 
agency ATSDR (the Agency for Toxic Substances and Disease Registry) and we co- 
ordinate our response to cancer and disease cluster inquiries. Cancer and disease 
cluster activities at CDC have included field investigations, convening a national 
conference on the clustering of health events, publishing recommendations for the 
epidemiologic investigation of disease clusters, and providing technical assistance to 
health departments involved in specific cluster investigations. 

Last month CDC released the first National Report on Human Exposure to Envi- 
ronmental Chemicals, an important new research tool that will provide better infor- 
mation on levels of exposure to environmental chemicals, and over time what these 
levels mean for public health. Using a technology known as biomonitoring, CDC’s 
environmental health laboratory measures chemicals directly in blood and urine 
samples rather than estimating population exposure using measurements from air, 
water or soil samples. By showing what the U.S. population is exposed to under 
“normal conditions,” the report can become a vital tool for epidemiologists to com- 
pare blood and urine levels of chemicals in suspected disease cluster areas to the 
baseline exposure data for the general population. We will be using this same type 
of biomonitoring technology to assist the Nevada State Health Department in inves- 
tigating these cases of ALL. We are working to be able to transfer this technology 
to State public health laboratories so that they can do their own biomonitoring of 
chemical exposures. 


TECHNICAL ASSISTANCE TO NEVADA 

CDC has worked with the Nevada Health Division since July 2000, providing 
technical assistance in each phase of the investigation. CDC helped plan, and par- 
ticipated on, the expert panel review last February 15th. The panel commended the 
Nevada Health Division’s work and recommended six followup steps; four of which 
involve active assistance from CDC and ATSDR. I recently met with CDC and 
ATSDR staff to coordinate our agencies’ assistance to the State. CDC and ATSDR 
will help the State complete: (1) a cross-sectional exposure assessment of environ- 
mental contaminants in drinking water, house dust, and the blood and urine of 
county residents, (2) an assessment of environmental contaminants and possible 
pathways leading to human exposure, (3) the establishment of a tissue bank for fu- 
ture research into the causes of ALL, and (4) the continuation of the expert panel 
to provide independent review of the investigation. 

CANCER CLUSTERS 

Cancer clusters provide opportunities as well as challenges for public health agen- 
cies. The phrase “cancer cluster” implies that more cancer cases or cancer deaths 
have occurred in a specific geographic region than expected. A cancer excess may, 
or may not, be the result of an exposure to a unique carcinogen. 

Public health agencies are challenged by cancer clusters because of the number 
of public inquiries — probably thousands of perceived cancer clusters have been re- 
ported. For example, more than 2000 published newspaper articles from January 
1990 to January 2000 contained the words “cancer cluster.” A survey of 41 State 
health departments found they registered about 1900 cancer inquiries in 1996 alone. 
An additional challenge is the unrealistic expectation placed upon public health offi- 
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cials to identify and remove the cause of each cancer cluster. In reality, 85 to 90 
percent of evaluated cancer cluster inquiries do not find an excess number of cancer 
cases. Although 10 to 15 percent of cancer clusters have involved an excess in cancer 
cases, only a handful led to important discoveries of preventable causes of cancer. 

Cancer clusters can provide an opportunity for cancer prevention and control. 
Cancer education and screening programs are important tools in the fight to prevent 
and control cancer and can be used effectively in some cancer cluster circumstances. 
Scientific investigations of cancer clusters and local environmental concerns, how- 
ever, may take years to complete and the findings are often inconclusive. If a cancer 
cluster and hazardous levels of an environmental contaminant coexist, removal of 
the health hazard seems prudent, regardless of its role in causing cancer. 

CDC AND STATE ROLES IN RESPONDING TO CANCER CLUSTERS 

At CDC, three centers are involved in responding to cancer clusters. Our National 
Center for Chronic Disease Prevention and Health Promotion supports statewide, 
population-based cancer registries through the National Program of Cancer Reg- 
istries (NPCR.) Cancer registries and their use to identify and monitor cancer 
trends are an essential tool for evaluating cluster inquiries. The Nevada Cancer 
Registry (NCR) received more than $1,480,000 from CDC’s NPCR from 1994 
through 2000 to track cancers including ALL. CDC’s National Center for Environ- 
mental Health conducts exposure assessments and epidemiologic studies that evalu- 
ate how people are exposed to environmental hazards and identify preventable envi- 
ronmental causes of cancer. The CDC’s environmental health laboratory measures 
known and suspected cancer causing agents in human blood and urine. CDC’s Na- 
tional Institute for Occupational Safety and Health (NIOSH) addresses exposures to 
cancer causing agents in the workplace by conducting laboratory science and epide- 
miological investigations in fields like toxicology and immunology. NIOSH also re- 
sponds to requests from employers, employees, and other government agencies for 
investigations involving possible work-related cancer. Finally, CDC’s sister agency 
ATSDR plays a critical role in responding to clusters as you will hear from ATSDR 
Assistant Administrator, Dr. Henry Falk. 

ENHANCING CANCER CLUSTER EVALUATIONS 

Three key ingredients needed for an adequate response to public concerns about 
cancer clusters are sufficient infrastructure, assurance of scientific credibility, and 
coordination between agencies. State infrastructure requirements include cancer 
registration and tracking, cancer prevention and control, and a mechanism for rap- 
idly identifying hazardous levels of environmental contaminants; recommendations 
supported by The Pew Environmental Health Commission. A significant advance in 
children’s cancer surveillance is taking place with the consolidation of pediatric can- 
cer specialists within the Children’s Oncology Group with funding from the National 
Cancer Institute. Scientific credibility requires that experts from many fields work 
together. Independent review by expert panels also ensures the credibility of State 
investigations. Scientific credibility could be further enhanced by developing inves- 
tigative priorities from hypotheses for why certain cancers might cluster. A work 
group to establish such investigative priorities is needed. 

Coordination between agencies is essential. The successful collaboration in Fallon, 
Nevada involves multiple departments within the State, the Federal Government, 
and academic institutions. Agencies involved from the Department of Health and 
Human Services include not only CDC, but also ATSDR and the National Cancer 
Institute. Representatives of the Fallon Naval Air Station have also volunteered 
their complete cooperation in the investigation. 

CDC is currently in the process of assessing the nation’s public health infrastruc- 
ture and its needs. CDC has convened an agency-wide workgroup, along with 
ATSDR, to review and respond to the Pew Environmental Health Commission Re- 
port. Tbis report recommends the strengthening of Federal, State and local public 
health capacity to tackle environmental health problems and establish a Nationwide 
Health Tracking Network to identify and track chronic disease and potential envi- 
ronmental factors. CDC is working to establish a nationwide laboratory network to 
assist communities in evaluating toxic emergencies and human chemical exposure. 
This will help communities monitor disease trends and evaluate whether these are 
linked to exposures in the environment. In addition, CDC has recently released a 
report focusing on a broader perspective of the current status of public health infra- 
structure. The report is entitled Public Health’s Infrastructure: Every health depart- 
ment fully prepared; every community better protected, and is available on CDC’s 
website. Assessment of the nation’s public health infrastructure will help us to de- 
termine how to best target resources to build capacity at the State and local level, 
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and will enhance our ability to interact with communities to address their local pub- 
lic health needs. 

I applaud the people of Fallon for their positive response during this stressful 
time. Strong communities are strengthened by people drawing together to help one 
another through difficulty. I assure you that the CDC will continue to collaborate 
with our Federal partners and assist the State of Nevada. Thank you, Mr. Chair- 
man and members of the committee, for the opportunity to testify before you today. 
I would be happy to answer any questions you might have. 


Statement of Ramona Trovato, Director, Office of Children’s Health 
Protection, Environmental Protection Agency 

Good Morning. My name is Ramona Trovato and I am the Director of the Office 
of Children’s Health Protection at the U.S. Environmental Protection Agency. Thank 
you for inviting me here today to discuss our response to environmentally-related 
health problems. It is deeply distressing to know that a number of children in this 
community have developed leukemia. Even one child with leukemia is one too many. 

The Environmental Protection Agency’s mission is to protect human health and 
safeguard the environment. We protect human health by limiting peoples’ exposure 
to contaminants in the air we breathe, the water we drink, and the food we eat. 
The Environmental Protection Agency works through the States to protect public 
health. About half of the Environmental Protection Agency’s budget is sent directly 
to the States for their use in environmental and public health protection. In fiscal 
year 2001, the Environmental Protection Agency is providing $3.5 billion to the 
States for all environment programs. This same year, Nevada received more than 
$6 million in clean water State revolving funds and $7.8 million for drinking water 
State revolving funds. 

The protection of human health requires a partnership at the local, State and 
Federal level. I would like to begin by addressing the government’s response to envi- 
ronmentally-related health problems through some past examples, and then talk 
about how we can address some of the issues facing your community. Given the 
unique roles of each of the different agencies, it is essential for environmental offi- 
cials at all levels of government to work with their public health counterparts to 
address the environmental health needs of our citizens. 

HOW DOES THE ENVIRONMENTAL PROTECTION AGENCY RESPOND TO CANCER CLUSTERS 

We currently address potential cancer clusters through an informal agreement 
among government agencies. Through this partnership, each agency brings their 
particular expertise to the investigation as needed. The current process is as follows: 
State public health departments perform the initial phases of cancer cluster inves- 
tigations according to defined protocols. If further investigation is warranted, the 
Centers for Disease Control and Prevention may be asked to provide technical as- 
sistance to States on a case-by-case basis. Additional assistance may be provided by 
the Agency for Toxic Substances and Disease Registry and the National Cancer In- 
stitute. 

• If findings indicate a suspected environmental linkage, the National Institute 
of Environmental Health Sciences, and/or the Environmental Protection Agency may 
be consulted. 

Through its participation in this partnership of Federal, State, and local agencies, 
the Environmental Protection Agency has a long history of dealing with environ- 
mentally-related health problems in communities. I’d like to give you a specific ex- 
ample of how the Environmental Protection Agency has partnered with other agen- 
cies to address a real problem. 

Case Study: Community Confronts Childhood Cancer 

In 1996, due to public concerns about high rates of certain types of cancer among 
children in the Dover Township/Toms River area of New Jersey, a study was con- 
ducted by the Agency for Toxic Substances and Disease Registry and the New Jer- 
sey Department of Health and Senior Services. They found a previously unidentified 
contaminant in two drinking water wells. These agencies then asked for the Envi- 
ronmental Protection Agency to identify the contaminant. Through a cooperative ef- 
fort led by the Environmental Protection Agency’s Las Vegas laboratory, the con- 
taminant mixture, called SAN trimer, was identified. This contaminant was found 
in low part-per-billion levels in the two wells already known to have been impacted 
by a local Superfund site. The existing treatment system at these wells was not ef- 
fective at removing the contaminant. Because this area is part of a Superfund site, 
the Environmental Protection Agency directed Union Carbide, the site’s potentially 
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responsible party, to install a carbon treatment system on the two contaminated 
wells to supplement the existing treatment. The new carbon treatment system re- 
moves the contaminant to non-detectable levels. The Environmental Protection 
Agency, with the National Institute of Environmental Health Sciences, is overseeing 
long-term chronic studies to determine if this contaminant causes cancer. 

HOW DOES THE ENVIRONMENTAL PROTECTION AGENCY RESPOND TO SUPERFUND SITES 

Working under the mandate of the Superfund legislation, the Environmental Pro- 
tection Agency works closely with the Agency for Toxic Substances and Disease Reg- 
istry to perform the necessary activities to respond to environmental hazards and 
associated health threats in communities. The Agency for Toxic Substances and Dis- 
ease Registry performs health assessments around Superfund sites, as well as in 
communities upon request. The Agency for Toxic Substances and Disease Registry’s 
public health assessment process determines those potentially exposed and makes 
recommendations to reduce exposure and mitigate potential health outcomes. The 
Environmental Protection Agency responds to these recommendations and inter- 
venes where possible to stop exposures. Communities can petition the Agency for 
Toxic Substances and Disease Registry for a community health assessment and can 
petition the Environmental Protection Agency to request a preliminary assessment. 
If the preliminary assessment indicates a problem, then the Environmental Protec- 
tion Agency can take immediate action and begin the process of cleanup. 

Case Study: Citizen Complained of Strange Odor — Methyl Parathion (Pesticide) 

In 1994, a resident of Lorain County, Ohio, was worried about a strange odor in 
his home. He called the local State agriculture department to find out what it was 
and what to do about it. The citizen had recently had his home sprayed to eliminate 
cockroaches and other pests. State sampling revealed the presence of methyl 
parathion in his home. Methyl parathion is a highly potent pesticide used on cotton 
and food crops. It was registered only for outdoor use, not for indoor use. The State 
agricultural representative turned to the Environmental Protection Agency, who in- 
vestigated the illegal indoor application of methyl parathion and found an unli- 
censed applicator had been spraying inside homes and distributing bottles of this 
pesticide to homeowners. With help from the media and churches, citizens were 
alerted and people who had their homes treated were asked to come forward and 
have their homes tested for methyl parathion. The Environmental Protection Agen- 
cy’s Superfund program, with the Agency for Toxic Substances and Disease Reg- 
istry, provided $21 million and expertise to decontaminate and restore 233 homes 
in Lorain County. Similar incidents turned up in Michigan, Mississippi, Louisiana, 
Tennessee, Illinois, Arkansas, and Alabama. After contaminating hundreds of homes 
in six States, the individuals responsible for the problem were identified, prosecuted 
and convicted. 

In these cases, the Environmental Protection Agency and the Agency for Toxic 
Substances and Disease Registry issued a joint public health advisory about the 
problem, produced public outreach and educational material, and coordinated a Fed- 
eral response. The two agencies also worked together on procedures for testing the 
presence of methyl parathion residues in homes and in the urine of residents, devel- 
oped criteria for relocation of residents and procedures for cleanup of contaminated 
homes. The Agency for Toxic Substances and Disease Registry is still following the 
exposed children to determine residual health problems. 

On a final note, the Environmental Protection Agency canceled the use of methyl 
parathion on many food crops because it was found to present acute dietary risks, 
especially in children. 

HOW DOES THE ENVIRONMENTAL PROTECTION AGENCY RESPOND TO 
WATERBORNE ILLNESS? 

The Environmental Protection Agency also responds to cases of illness that are 
believed to be associated with contaminated drinking water. The Environmental 
Protection Agency works through a formal agreement with other agencies to resolve 
the problem that caused the illness. The State health department responds first and 
if they need assistance, they call on the Centers for Disease Control and Prevention. 
The Centers for Disease Control and Prevention may then request consultation or 
participation by the Environmental Protection Agency in detecting, monitoring, sam- 
ple testing, and providing engineering assistance for water supply pathways or 
water treatment plants. 

Drinking Water Infrastructure: Meeting the needs of small communities 

The Environmental Protection Agency also helps communities address public 
health threats through the Drinking Water State Revolving Loan Fund, established 
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to provide States with a continuing source of financing for drinking water infra- 
structure projects. Last year, the Environmental Protection Agency provided more 
than $880 million to States to finance the costs of infrastructure improvements. The 
program places a particular emphasis on the needs of small systems that serve 

10.000 or fewer residents. Congress required that at least 15 percent of the funds 
be provided to small systems. 

Case Study: Cryptosporidium A waterborne intestinal parasite 

In 1993, hospitals and schools in Milwaukee, Wisconsin began reporting wide- 
spread absenteeism among employees and students due to gastrointestinal illness. 
The medical community and local health departments, together with the Centers for 
Disease Control and Prevention recognized that this outbreak was too widespread 
for a food-borne illness. The Milwaukee public water system was contacted and high 
levels of turbidity were identified in the drinking water. These high levels were esti- 
mated to have lasted for 16 days before the problem was identified and corrected. 
It was later estimated that during the outbreak, Cryptosporidium levels in treated 
water may have exceeded 100 oocytes per 100 liters. During that time, an estimated 

400.000 individuals in Milwaukee became ill from Cryptosporidium and at least 50 
cryptosporidiosis-associated deaths were reported. 

Scientists and water treatment engineers from the Environmental Protection 
Agency and the Wisconsin Department of Natural Resources provided assistance by 
evaluating and correcting problems with the treatment plant. Together the team 
identified that the problem arose from a change in treatment practices, lack of fa- 
miliarity with these new practices, unusually high levels of Cryptosporidium in the 
source water, and delays in correcting the problem when it first occurred. Together 
with local, State and Federal Government agencies, experts restored the quality of 
the drinking water and introduced additional safeguards to help ensure the future 
safety of drinking water for Milwaukee residents. What else are Federal agencies 
doing to address environmental health concerns? 

Since 1997, the Environmental Protection Agency, the Department of Health and 
Human Services, the Department of Housing and Urban Development, and many 
other Federal agencies have joined together to focus on environmental health 
threats to children. The interagency group first identified those diseases and dis- 
orders that affect children’s health and may be associated with an environmental 
contaminant. The diseases and disorders selected were: asthma; developmental dis- 
orders, including lead poisoning; and childhood cancer. Asthma affects about five 
million children and is the leading cause of hospitalization in children. Develop- 
mental disorders are the leading cause of lifelong disability. Childhood cancer is the 
leading cause of disease-related mortality in children ages 1 to 14. Each year, more 
than 8,000 cases of childhood cancer are diagnosed. 

The specific causes and confluence of factors that contribute to asthma, develop- 
mental disorders, and childhood cancer are generally unknown. Therefore, the deci- 
sion was made to focus on research to help us better understand the influences, 
mechanisms and interactions of environmental factors that contribute to childhood 
disease. Where we have sufficient knowledge to act, we have developed strategies 
to address environmental health concerns. The national asthma strategy was 
launched in January 1999; the national lead strategy was released in 2000; and the 
Environmental Protection Agency and the Department of Health and Human Serv- 
ices have jointly funded research centers to investigate children’s environmental 
health concerns. (An additional center is funded by the Environmental Protection 
Agency). Five of the nine centers conduct research related to asthma; the remaining 
four conduct research on development disorders. Also, the National Cancer Institute 
is conducting research into childhood cancer and developing a national registry of 
all children with cancer. 

Asthma Strategy 

There is an epidemic of asthma in the United States. Nearly 1 in 13 school-aged 
children has asthma. Asthma is one of the leading causes of school absenteeism, ac- 
counting for more than 10 million missed school days each year. Asthma is the lead- 
ing cause of hospitalization for children. Asthma symptoms that are not severe 
enough to require a visit to the emergency room can still prevent a child from living 
a fully active life. 

The Environmental Protection Agency and the Department of Health and Human 
Services developed a strategy that focuses on research and public health preventive 
programs. Twenty-four million dollars was provided in fiscal year 2000 to expand 
the Environmental Protection Agency’s research and public information programs to 
address indoor and outdoor asthma triggers. This effort is closely coordinated with 
the Department of Health and Human Services program which has committed $128 
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million to address asthma. We’ve just begun to work with State environmental and 
health departments to address this epidemic. 

LEAD STRATEGY 

Another collaborative effort on behalf of the Federal Government is the Federal 
strategy to eliminate lead paint hazards in homes where children under age six live. 
Childhood lead poisoning is entirely preventable, yet today it remains a serious en- 
vironmental health risk facing children. Lead is highly toxic to young children and 
can cause reduced intelligence, impaired hearing, and behavioral difficulties, and at 
higher levels can harm a child’s internal organs. In the United States, almost one 
million children under the age of six have toxic levels of lead in their bodies. The 
strategy attempts to decrease this number to virtually zero in 10 years. It coordi- 
nates measures in many Federal departments and agencies aimed at preventing 
lead poisoning by: 

• Acting before children are poisoned by eliminating and preventing residential 
lead paint hazards; 

• Identifying and caring for children already poisoned; 

• Conducting research to drive down remediation costs; and 

• Continuing surveillance and monitoring programs. 

The Department of Housing and Urban Development provides grants to cities and 
States to address lead paint hazards in low-income housing. 

LONGITUDINAL COHORT STUDY 

Last year, Congress enacted the Child Health Act of 2000 that authorizes the Na- 
tional Institute for Child Health and Human Development to conduct a longitudinal 
cohort study to examine the impact of environmental pollutants on children. This 
long term study will evaluate the link between environmental factors and develop- 
mental disorders, from conception through early adulthood. It will help the Federal 
Government understand how the environment, family, and society interact with the 
genetic makeup of the developing fetus and child. The goal is to identify specific 
areas where prevention, intervention, and treatment will make a difference for 
America’s children. As the Framingham study provided us much of what we know 
about heart disease, this study could be the watershed in children’s environmental 
health protection. It will require the dedicated and determined effort of all our part- 
ners in the environmental and health communities to complete this effort. 

HOW CAN EPA HELP 

EPA has scientific and technical experts throughout the country experienced in 
environmental monitoring, sampling, laboratory analyses, modeling, remediation 
and emergency response. We can work closely with the citizens of Fallon, the Agen- 
cy for Toxic Substances and Disease Registry, the Centers for Disease Control and 
Prevention, and the State of Nevada to conduct environmental assessments. Our as- 
sessment activities could include environmental testing, surveying industrial, min- 
ing, and waste disposal activities in and around Fallon, searching records to under- 
stand historical uses of the area and inspecting potential release sites. 

Moreover, EPA has more than 40 hot lines and websites, that provide assistance 
on a variety of topics, from acid rain to safe drinking water. In addition, the EPA 
has a number of websites that provide information for professionals and families re- 
garding a wide variety of environmental topics including pesticides and children’s 
environmental health. 

In addition, the Agency for Toxic Substances and Disease Registry and the Envi- 
ronmental Protection Agency jointly fund the Pediatric Environmental Health Spe- 
cialty Units in each of the 10 regions. The pediatric units provide a clinical referral 
resource for health care providers and parents. Health care professionals diagnose 
and evaluate health threats associated with exposure to hazardous substances. In 
addition, children can be seen at these units by health care professionals. These 
units serve an important role in the health care community due to their expertise 
in recognizing environmental health problems and treating children with these 
problems. The closest site to Fallon, NV is located in San Francisco at the Univer- 
sity of California. This pediatric unit can be reached at (415) 206-4320. 

CONCLUSIONS 

Thank you for allowing me to address the committee and the community of 
Fallon. I am so sorry that your children are suffering. I hope that together we can 
make a difference. I have a few suggestions: 
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• Replicate the waterborne disease response model, which I mentioned earlier, 
to address other environmental health problems. 

• Bolster the State and local public health infrastructures to monitor and re- 
spond to environmental health threats and put in place preventive health programs 
that alert us to problem areas that are likely to occur and to take the appropriate 
actions before communities suffer. 

• Strengthen the partnerships among environment and health agencies at Fed- 
eral, State, and local levels. 

• Establish a national health tracking system for chronic diseases such as asth- 
ma, birth defects, cancer and developmental disorders, to ensure a rapid response 
to emerging environmental related health concerns. 

• Conduct the national longitudinal cohort study on environmental factors affect- 
ing child health. 

Children are our future and we should do everything in our power to protect 
them. 


Statement of Dr. Shelley Hearne, Executive Director, Trust for 
America’s Health 

Mr. Chairman, Senator Reid, and members of the committee, thank you for the 
opportunity to come to Nevada to provide real perspective to our nation’s ability to 
respond to health crises like the pediatric leukemia cluster you are facing here in 
F allon. 

My name is Dr. Shelley Hearne and I serve as the executive director of the Trust 
for America’s Health — a new nonprofit health advocacy organization committed to 
preventing disease and protecting the health and safety of our communities. I am 
very proud to have former Governor Lowell Weicker, Representative Louis Stokes, 
and Chairman John Porter, along with many other national leaders in public health 
serve on our Advisory Council. 

By way of background, I am an environmental health scientist — serving for almost 
20 years in government, non-profits and as a faculty of the Johns Hopkins School 
of Public Health. Most recently, I was the executive director of the Pew Environ- 
mental Health Commission — a blue ribbon independent panel charged with devel- 
oping recommendations to improve the nation’s health defenses against environ- 
mental threats. 

Let me start by being candid. Our public health service is falling short in its duty 
to watch over the safety and health of the Americans, particularly when it comes 
to chronic diseases that may be associated with environmental factors. 

Chronic diseases are responsible for 7 out of 10 deaths in this country. More than 
a third of our population, over 100 million men, women and children suffer from 
chronic diseases. These diseases cost our citizens and government, $325 billion a 
year. By 2020 chronic diseases are estimated to afflict 134 million Americans and 
cost $1 trillion a year. And the CDC estimates that 70 percent are preventable. 

But our Federal Government is not actively pursuing how to prevent this epi- 
demic of chronic diseases. 

As a Nation, we have been increasing our research into how to treat disease. As 
a result, we have some good news here. More children with leukemia survive today 
than ever before. But there is bad news. The rates of childhood leukemia have been 
steadily rising for the past two decades. As a Nation, we have not invested in pre- 
venting chronic diseases. 

This health crisis in Fallon is a tragedy. My heart goes out to these families, this 
community. But as a health scientist, I grow more angry as I watch this story in- 
creasingly repeated in communities all across the country. In 1997, there were al- 
most 1,100 requests by the public to investigate suspected cancer clusters. Many of 
these are preventable diseases, preventable tragedies and our public health re- 
sources are insufficient to effectively respond to these challenges. 

Let me give you an example from my home State of New Jersey. Parents in Brick 
Township complained to politicians and health officials for years about a feared au- 
tism cluster in their community. But health agencies could not even confirm the 
cluster for years because they lacked the most basic investigative tools. New York 
has a similar story. In Elmira, New York, the State health officials have been inves- 
tigating an unusually high incidence of cancer among children who attended the 
Southside High School. Fifty-three (53) cases of cancer have been reported from the 
7,500 current and former students who attended the high school since it opened in 
1979. Thirteen of the cases were reported in the past 3 years. The high school was 
built on land that has served as an industrial site since the Civil War. No one 
knows why this is happening. 
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Even though we know about the increasing numbers of chronic disease clusters 
and the staggering human and financial toll they have on our country, we have no 
systems in place to detect chronic disease clusters nor do we have the capability to 
respond to these health crises. Our Federal, State, and local agencies only coordi- 
nate tracking and responding to infectious diseases such as polio, yellow fever and 
typhoid. Diseases that a national tracking and response system helped to eradicate 
back in the late 1800’s. 

Over a century later, we never modernized our public health system to respond 
to today’s health threats. As a result, we are hamstringing our health specialists 
from finding solutions and effectively taking action — regardless if it’s childhood leu- 
kemia in Fallon or a nationwide asthma epidemic. 

Let me give you some examples of our scattered State health tracking systems 
from the State of Nevada. 

• Even though birth defects are the No. 1 cause of infant mortality, Nevada does 
not track birth defects. The Pew Commission gave Nevada and 16 other States an 
F in its report, “Healthy from the Start” which was released in late 1999. 

• Nevada does not track developmental diseases such as cerebral palsy, autism 
and mental retardation even though the National Academy of Science estimates 
that 25 percent of these diseases in children are caused by environmental factors. 

• Even though studies have shown autoimmune diseases like Lupus to be increas- 
ing, Nevada does not have a system to track these diseases. 

• Nevada’s cancer registry has been severely neglected for years. It is the only 
State that charges hospitals to report cancer cases — a perfect formula to ensure poor 
participation. 

Unfortunately Nevada is not unusual, it is the norm. This is because our Federal 
Government has failed to establish a comprehensive national approach to tracking 
and responding to chronic disease. 

The Pew Environmental Health Commission based out of the Johns Hopkins 
School of Public Health studied our nation’s capacity to identify and respond to 
chronic disease clusters for 2 years and proposed creating a nationwide Health 
Tracking Network to solve this problem. 

The Nationwide Health Tracking Network is based on four principles: (1) building 
a coordinated system of tracking chronic diseases and associated environmental fac- 
tors; (2) providing the resources and training to local health departments to analyze 
the data; (3) immediately responding to health problems identified through the sys- 
tem; and (4) providing the national leadership to coordinate health and environ- 
mental activities throughout the Federal Government so that these programs do not 
operate in isolation of one another. 

The Nationwide Health Tracking Network consists of five components: 

1. Establishing essential data collection systems. — The first component builds on 
existing health and environmental data collection systems and establishes data col- 
lection systems where they do not exist. The Network will coordinate with the local, 
State and Federal health agencies to collect this critical data. 

In all 50 States, the Network would track: 

• Asthma and other respiratory diseases; 

• Developmental diseases such as autism, cerebral palsy, and mental retardation; 

• Neurological diseases such as Alzheimer’s, multiple sclerosis, and Parkinson’s; 

• Birth defects; and 

• Cancers, especially in children. 

The Network also would track exposures to: 

• Heavy metals such as mercury and lead; 

• Pesticides such as organophosphates and carbamates; 

• Air contaminants such as toluene and carbamates; 

• Organic compounds such as PCB’s and dioxins; and 

• Drinking water contaminants, including pathogens. 

Building upon the existing systems for infectious diseases, the Federal Govern- 
ment will establish the standards for the health and exposure data collection nec- 
essary to create uniformity throughout the system. With Federal resources such as 
funding, training and lab access, State and local public health agencies will collect, 
report and analyze the data. 

2. Creating an Early Warning System. — The second component is an Early Warn- 
ing System that would immediately alert communities of health crisis such as lead, 
pesticide and mercury poisonings. The existing system of local health officials, hos- 
pitals and poison centers that alert our communities to outbreaks like food illness 
and the West Nile virus would also alert our communities to these health crises. 

3. Improving response to chronic disease emergencies. — The third component con- 
sists of improving our response to identified disease clusters and other health crises. 
The Network would coordinate Federal, State and local health officials into rapid 



203 


response teams to quickly investigate these health problems, providing the teams 
with trained personnel and the necessary equipment. 

4. Addressing unique local health problems. — The fourth component is a pilot pro- 
gram consisting of 20 regional and State programs that would investigate local 
health crisis and clusters that are currently not part of the Nationwide Health 
Tracking Network. These programs would alert the public and health officials to 
new developing disease clusters outside of the Nationwide Health Tracking Net- 
work. These pilots programs also would serve as models for tracking systems for in- 
clusion in the Network. 

5. Creating community and academic partnerships. — The fifth component estab- 
lishes relationships with five Academic centers and with our communities. Our com- 
munity relationships would ensure that the tracking data is accessible and useful 
on a local level, and our research relationships would train the work force, analyze 
data, and develop links between the tracking results and preventive measures. 

[The background and basis for this Network and other Commission findings and 
recommendations are attached as part of the written testimony. These are also 
available on the website at littp:/ / pewenvirohealth.jhsph.edu or http :/ /health- 
track. org\ 

This Network would provide our communities, scientists, doctors, hospitals and 
public health officials with missing data on where chronic diseases are clustering 
and associated environmental factors that would enable us to develop prevention 
strategies. Over 30 key health organizations have endorsed this recommendation, 
ranging from Aetna US Health Care to the American Cancer Society to the Amer- 
ican Academy of Pediatrics to the Association of State and Territorial Health Offi- 
cers (ASTHO). 

The American Chemistry Council supports the concept, noting that . . data 
generated by a national tracking program can shift the focus from debate and specu- 
lation about disease trends to intervention and prevention based on scientific evi- 
dence.” 

Developing prevention strategies are critical to reducing the $325 billion a year 
Americans spend on chronic diseases. In less than 15 years, the estimated cost of 
chronic disease is predicted to rise to $1 trillion. The estimated cost of the Network 
is about $275 million or less than 1 dollar per every man, woman and child. 

These data will allow us to spend our limited treatment and research dollars more 
effectively by identifying which chronic diseases are increasing. We have doubled 
our research dollars in the National Institutes of Health, yet these scientists do not 
have even the most basic information about why these diseases occur, where they 
strike, whom they choose as their victims, and how to take action to prevent future 
clusters. 

Without a Network, we will remain in the dark; still unable to answer these ques- 
tions. 

The most cost effective use of tax dollars today would be to invest in preventing 
the leading killers in this country. And the American public agrees. The American 
public is so concerned about this issue that 63 percent feel that public health spend- 
ing is more important than cutting taxes. Seven out of ten registered voters (73 per- 
cent) feel that public health spending is more important than spending on a na- 
tional missile defense system. 

A recent public opinion poll by Princeton Survey Research Associates revealed 
that nine out of ten (89 percent) registered voters support the creation of a national 
system. 

Most local health departments face declining funding, inadequate training for 
staff, limited or no laboratory access, and outdated information systems. CDC and 
ATSDR have not been able to adequately help. For instance, there is no Federal 
funding for an environmental health specialist or even chronic disease investigator 
in Nevada. This is true for almost all States. Nor could CDC or the Agency for Toxic 
Substances and Disease Registries (ATSDR) give Nevada written guidance, stand- 
ards or protocols on how to investigate this childhood cluster. The health agencies 
have never developed a concrete response program to these growing cluster de- 
mands. 

Due to concerns of Bioterrorism, the CDC is taking many steps toward developing 
a public health infrastructure including upgrading computer and communications 
systems for collecting and sharing infectious disease data among local public health 
departments. We could simultaneously build on these initiatives and enhance these 
efforts to ensure a nationwide strategy for chronic disease prevention. These are the 
diseases that Americans are dying from today, not tomorrow’s theoretical threats. 

On a Federal level, there are a few programs that relate to chronic diseases, but 
do not track and respond to the chronic disease clusters. The irony is the Adminis- 
tration’s proposed budget recommends severe cuts for the nation’s chronic disease 



204 


prevention programs. We need to be going in the exact opposite direction. Health 
defense should be the country’s No. 1 commitment. 

Who is guarding our health? The answer is that the public health service has fall- 
en short of its duty — lacking the tracking, troops and leadership. This is exactly 
where our Federal Government is needed — to develop the tracking and monitoring 
systems, supply the troops and offer the leadership to prevent chronic disease. 

To modernize our public health resources so that we can identify clusters before 
they grow, we must take rapid action to control their spread and find solutions to 
prevent diseases. CDC must be given the direct mandate to aggressively respond to 
communities’ concerns like those in Fallon, with modern tools and health-tracking 
systems. And Congress must prioritize $275 million per year, less than a dollar per 
person to make this happen. It is just a tenth of 1 percent of the overall spending 
of health care dollars in this country. 

Without this type of investment, we will only watch asthma, certain cancers and 
other chronic disease rates continue to rise. There will be many more Fallons. And 
that will be the greatest tragedy of all. 


Shundahai Network, 
Pahrump NV, April 19, 2001. 

Committee on Environment and Public Works, 

U.S. Senate, 

Washington, DC. 

Subject: Fallon Leukemia Cluster 

Dear Committee Members: I am writing in response to a request for public testi- 
mony concerning factors to consider connection with the Fallon Leukemia cluster. 
I would like to see this committee carefully consider the role of fire in the disbursal 
of hazardous materials through the environment, including fire’s role in remobilized 
radioactive isotopes and other contaminates deposited in Nevada as a result of 
weapons testing. I would request the committee to consider the dangers associated 
with fire as a remobilizing agent of radionuclides from the Nevada Test Site and 
other testing ranges in the State. 

During the period of above ground testing from 1951 to 1963, radioactive releases 
from the Nevada Test Site emitted over 12 billion curies of radioactive material into 
the atmosphere, 148 times as much as the nuclear disaster at Chernobyl. Other pre- 
1971 nuclear tests released 25,300,000 curies, and from 1971-1988, 54,000 curies 
were released, including the 36,000 curies from the Mighty Oak accident, which was 
itself 2000 times greater than the release at Three Mile Island. Over half of all un- 
derground tests have leaked radiation into the atmosphere (DOE Report on Radio- 
active Effluents, 1988). DOE has been out of compliance with Federal and State per- 
mit requirements in the areas of air emissions, water releases, and solid waste dis- 
posal (DOE Nevada Operations Office Five Year Plan, 1989). 

There is contamination in soil, air, ground and surface water. Strong winds, com- 
mon to this area of Nevada, can carry plutonium-contaminated dust across a large 
area. Fallout from above ground nuclear tests in the United States and other coun- 
tries has radioactively contaminated the atmosphere around the Earth. Project 
Faultless in Hot Creek Valley was found to have caused radioactive contamination 
in groundwater. According to EPA Publication 520/4-77-016, cumulative deposits of 
plutonium (Pu-239 and Pu-240) have been found in soil over 100 miles north of the 
NTS at levels of 790 mg per acre. Plutonium has a half-life of 26,000 years, and 
plutonium contaminants ingested in microscopic amounts are capable of causing 
cancer for 200,000 years. There is no cost-effective technology for decontaminating 
such sites. No surveys have been conducted to determine health effects on Native 
American or other residents from Nevada Test Site (NTS) releases. Currently the 
Nuclear Risk Management for Native Communities project is working to answer 
some of these questions. 

It is known that plutonium translocates to specific radiosensitive organs, espe- 
cially reproductive organs. 

During the years of 1999 and 2000, almost 3,000,000 acres of Public Lands in the 
State of Nevada were subjected to fires, both wild fire and prescribed burns. Fire 
remobilizes contaminants. Particles are lifted from the ground into the air, then mo- 
bilized through environment on wind currents. The particles are resuspended for an 
indefinite time period, finally redeposit onto the earth. This process creates fallout. 
As a result of this process, fire can carry containments across the globe. 

We understand that the Nevada BLM oversees management of 1,722,330 acres of 
public lands considered contaminated with UXO, (unexploded military ordinances). 
BLM lands border NTS (Nevada Test Site), Nellis Bombing and Gunnery Range, 
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Tonopha Air Force Base, together with the Fallon Range. No one knows the amount 
or extent of nuclear contamination in the area surrounding the NTS and Nellis Air 
Force Base which tests depleted uranium (DU) bombs. In 1997 it was estimated 
that 30 tons of DU had already been deposited in the target area (Draft Environ- 
mental Assessment Resumption of Use of Depleted Uranium Rounds at Nellis Air 
Force Range Target 63-10), a total of 9,500 combat mix rounds (7,900 DU rounds) 
being expended annually, there. 

Depleted uranium or U-238 has an atomic mass of 238. Its half-life is 4.468 bil- 
lion years (Rokke, 2001). It’s natural occurrence is 2.1 parts per million. Uranium 
is silver white, lustrous, malleable, ductile, and pyrophoric. This makes DU an ideal 
metal for use as kinetic energy penetrators, counterweights, and shielding or armor. 
High density and pyrophoric (catches fire) nature are the two most significant phys- 
ical properties that guided its selection for use as a kinetic energy penetrator. 

A study performed at Yucca Proving Grounds found DU residues in all compo- 
nents of the environment, that environmental concentrations varied widely, that 
corroded DU residues are soluble and mobile in water, that wind dispersal during 
testing is the prevalent means of dispersal of DU particles, and that an unknown 
degree of risk was posed to human health by DU in the environment. Moreover, 
there appears to be no insight into the issue of long-term (100 to 1,000 years and 
longer). DU forms of both soluble and insoluble oxides. The inhalation of the insol- 
uble oxides presents an internal hazard from radiation if retained in the lungs. 

The long-term effects of internalized depleted uranium are not fully known, but 
the Army has admitted that “if DU enters the body, it has the potential to generate 
significant medical consequences.” Inhaled DU particles or respirable size may be- 
come permanently trapped in the lungs. Inhaled DU particles larger than respirable 
size may be expelled from the lungs and ingested. DU may also be ingested via 
hand-to-mouth transfer or contamination of water or food supplies. DU, which is in- 
gested, or enters the body through wind contamination, will enter the bloodstream 
and migrate throughout the body, with most of it eventually concentrating in the 
kidney, bone, or liver. The kidney is the organ most sensitive to DU toxicity. 

More testing of soil and plants needs to be done to determine what radionuclides 
might be released into the air in a fire, since a fire and its relationship to the re- 
suspension of contaminants has not been the subject of study. Plutonium and radio- 
nuclides concentrate in dust, thus higher concentrations are found in the dust sam- 
pling than in regular soil sampling. The standard air monitors and surface water 
samplers usually used are not sufficient to measure submicroscopic particles of plu- 
tonium. Further, plutonium contamination is not homogeneous, so simplistic sam- 
pling methods are inadequate (John Till, President, Risk Assessment Corp; 2000). 
Wind-blown particulates must be considered. Debris and gas will go somewhere, but 
where? Into the water or the soil? 

Radiation detection devices that detect and measure alpha particles, beta par- 
ticles, x-rays, and gamma rays emissions at appropriate levels from 20 dpm up to 
100,000 dpm and from .1 mrem/hour to 75 mrem/hour must be acquired to sess the 
distribution of particles. Standard rad-meters or Geiger counters do not measure 
these levels. 

In order to assess the health risks and damage due to exposure to tritium (radio- 
active hydrogen), three blood tests must be done. White blood cells must be tested 
for the presence of micronuclei, indicating the loss of DNA repair processes and 
leading to increased cancer risk. Red blood cells must be examined for genetic modi- 
fication of surface glycophorin-A molecules, also indicating DNA damage. A study 
of Japanese nuclear bombing victims 40 years from the time of the blasts showed 
DNA codes were still unrepaired. In addition, chromosome painting allows chro- 
mosomes to be stained for identification of structural and sequential or numerical 
abnormalities linked to radiation and chemical exposure, cancer, and inherited dis- 
eases. 

In addition to the redistribution of containments, we need to consider the effects 
of fire upon other substances. For example, we must consider chemical reactions 
which may take place when multiple herbicides are burned together. For instance, 
one chemical being most often utilized on public lands is Tordon. But Tordon is also 
called Grazon, and the active ingredient is picloram, better known as Agent White, 
similar to Agent Orange, and one of several defoliants used in Vietnam. In fact, 
Agent White (picloram) appeared in 5 of the 15 defoliants used there. Agent White 
is currently being sprayed by the U.S. on the coca fields in Columbia as part of the 
drug war. In 1998, Dow Chemical, manufacturer of Agent White (picloram) tried to 
halt its use, warning that it does not bind well with soil, easily washes into the 
groundwater and could cause irreparable damage to the Amazon Rainforest. Yet, 
U.S.G.S. Pesticide 1992 Annual Use Map showed estimated annual agricultural use 
of Agent White to be less than 0.370 pounds per square mile per year. The map 
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shows the entire State of Nevada has been exposed. This is a lot, and has probably 
increased since that time. If it’s dangerous to the water and forest areas of Colom- 
bia, it is dangerous here in the U.S. The use of Tordon is banned in some countries. 

Also commonly used are 2, 4-D which forms poisonous gas in fire. It is on the 
Hazardous Substance List because it is regulated by OSHA. The chemical is a 
mutagen (changes the genetic structure), a teratogen causing birth defects, and a 
carcinogen particularly related to breast cancer. Short term effects of its use include 
the death of animals, birds, fish, and plants within 2-4 days after exposure. About 
91.7 percent of 2, 4-D will eventually end up in water. In 1990, the Clean Air Act 
announced 2, 4-D as a hazardous air pollutant. Run off vapors can kill non-target 
plants. Agent Orange was a mix of 2, 4-D and 2, 4, 5-T. Another name for 2, 4, 5- 
T is Weedar. And both of these chemicals appear on the recommended list of chemi- 
cals used on public lands. 

Garlon is also known as triclopyr (both names appear separately on the rec- 
ommended treatment list as if they are different herbicides). Triclopyr’s chemical 
structure is very similar to 2, 4, 5-T. The MSDS sheet includes the following data: 
Nitrogen oxides, hydrogen chloride, and phosgene may result under fire conditions 
and NIOSH/MSHA requires approved SCBA and full protective equipment for fire- 
fighters. Garlon-treated wood that is burned during forest fires, or in wood stoves 
at home produces a dioxin, one of the most damaging compounds to living orga- 
nisms. Garlon is an endocrine disrupter. 

It mimics a plant hormone, acting systematically to kill the plant or tree. The hor- 
mone that Garlon mimics is perceived by the human body to be estrogen. In women, 
this may result in breast cancer, miscarriages, infertility, birth defects, and possibly 
ovarian cancer. In men, it can cause prostate or testicular cancer and reduction of 
sperm count. It also may aggravate liver and kidney disease. We do not know what 
the effects of burning multiple pesticides and the full extent of the risk to public 
health from such events. 

I suggest that a more appropriate methodology for determining causation of the 
Fallon leukemia clusters would use a multidimensional model for analysis. In other 
words, rather considering singular etiologies, as suggested by Prescott from CDC at 
the hearings, a more complex multi-factor dynamic process may be in operation. We 
might hypothesize very generally that exposure to radionuclides such as tritium, 
plutonium, or DU, might cause mitochondrial damage to cells. In addition to other 
functions, mitochondria contribute to a sort of “programmed cell-suicide”. For exam- 
ple, in certain stages of fetal development, humans have webbed fingers. The mito- 
chondria detect this, and at the appropriate time, seek to destroy the web cells, leav- 
ing humans with fully formed fingers. This cell-suicide is necessary. 

However, when exposed to an error or to toxins or radionuclides, the mitochondria 
engage in a process of “unprogrammed cell suicide.” Thus, healthy cells are de- 
stroyed. Such suicides may lead to destruction of critical elements of immune sys- 
tem function, resulting in cancers, leukemia, and the inability to fight the effects 
of various viruses and bacteria. The cells may be more vulnerable to effects of expo- 
sure to chemicals or pesticides. In addition, adequate production of certain 
neurotransmitters and hormones might be disrupted leading to diabetes or neuro- 
logical damage. These medical conditions have been reported as increasing in the 
general population, and though differing in appearance, may be reflecting a basic 
underlying cellular assault caused by radiation exposure. I refer you to the work of 
Guy Brown. Thank you for your thoughtful consideration. 

Sincerely, 


Dr. Bonnie Eberhardt Bobb. 


[Pew Environmental Health Commission Report, September 2000] 

Companion Report on America’s Environmental Health Gap: Why the 
Country Needs a Nationwide Health Tracking Network 

FOREWORD BY COMMISSION CHAIRMAN LOWELL WEICKER, JR. 

With the mapping of the human genome, we are on the verge of a new wave of 
advances in health. With this remarkable achievement, researchers will be able to 
shed new light on the links between genetic predisposition and such factors as be- 
havior and exposures to pollutants in the environment in order to prevent many of 
the chronic diseases that today cause so much suffering. 

But there is a catch. We must have the basic information about the health of 
Americans and our environment before we can make the fullest use of this exciting 
genetic knowledge. The way to get this basic data is to track it — systematically, 
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comprehensively, on a coordinated basis at all levels from the local community to 
the Nation as a whole. We have to track what and where the hazards are in the 
environment, whether people are at risk from exposures to these hazards, and the 
health of our communities. Our information about environmental factors must run 
as deep and comprehensive as our knowledge of the genome. 

This report examines our current public health response capabilities to environ- 
mental threats, and recommends the establishment of a Nationwide Health Track- 
ing Network. The Pew Environmental Health Commission is charged with devel- 
oping a blueprint to rebuild the Nation’s public health defenses against environ- 
mental threats. We know there are pollutants entering our air and water each year 
with suspected or known adverse effects on the health of our communities. What 
we are limited in knowing if there is a link between that pollution and the increases 
we are seeing in chronic diseases because we aren’t tracking environmental health 
factors. 

We need to gather the facts now. Americans have a right, and the need, to know. 

EXECUTIVE SUMMARY 

At the dawn of the 21st century, America is facing an environmental health gap. 
This is a gap in critical knowledge that hinders our national efforts to reduce or 
eliminate diseases that might be prevented by better managing environmental fac- 
tors. This is especially true for chronic diseases and conditions, such as birth de- 
fects, asthma and childhood cancer, which strike hundreds of thousands of American 
families each and every year. 

What is the environmental health gap? It is the lack of basic information that 
could document possible links between environmental hazards and chronic disease. 
It is the lack of critical information that our communities and public health profes- 
sionals need to reduce and prevent these health problems. While overt poisoning 
from environmental toxins has long been recognized, the environmental links to a 
broad array of chronic diseases of uncertain cause is unknown. 

The national cost of chronic disease is staggering: 4 of every 5 deaths annually, 
100 million people suffering each year and $325 billion in annual healthcare and 
lost productivity. While our healthcare system is one of the best in the world in 
treating disease, the environmental health gap is crippling our ability to reduce and 
prevent chronic disease and help Americans live longer, healthier lives. 

The Pew Environmental Health Commission proposes a Nationwide Health Track- 
ing Network to close this critical gap. With a comprehensive tracking network, we 
can advance our ability to: 

• Identify populations at risk and respond to outbreaks, clusters and emerging 
threats; 

• Establish the relationship between environmental hazards and disease; 

• Guide intervention and prevention strategies, including lifestyle improvements; 

• Identify, reduce and prevent harmful environmental risks; 

• Improve the public health basis for policymaking; 

• Enable the public’s right to know about health and the environment; and 

• Track progress toward achieving a healthier Nation and environment. 

The proposed Network would be comprised of live key components: 

(1) national baseline tracking network for diseases and exposures; 

(2) nationwide early warning system for critical environmental health threats; 

(3) State pilot tracking programs to test diseases, exposures and approaches for 
national tracking; 

(4) Federal investigative response capability; and 

(5) tracking links to communities and research. 

Investing in prevention through these five components is estimated to cost the 
Federal Government $275 million annually — less than 0.1 percent of the current an- 
nual economic cost of treating and living with chronic disease — a very modest in- 
vestment in a healthier America. 

THE GRIM PICTURE — AN ENVIRONMENTAL HEALTH AND PREVENTION GAP 

Americans today are sophisticated about their health. More of us are asking if 
there is something in the air, water or diet that could be making us sick. Is it our 
behavior — or something in our genes? Unfortunately, we are left with too many un- 
answered questions. 

Recently, a major research study found that most types of cancer are not inherited 
genetic defects, but are explained mainly by environmental factors. Environmental 
factors include environmental tobacco smoke, toxic chemicals, dietary habits and 
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viral infections. 1 Despite many years of effort, scientists still are searching for an- 
swers about the relationship among the factors in our behavior, genes and the envi- 
ronment that cause disease and disability. 

Earlier this year, it was announced that researchers have mapped the human ge- 
nome, a breakthrough that is expected to open new doors to understanding chronic 
disease. Scientists will use this emerging genetic knowledge to fight disease. But if 
we are going to prevent disease, researchers also need more complete information 
about environmental factors, their effect on people, and the resulting health out- 
comes. In this way, scientists will have the capability to link genetic and environ- 
mental information and could begin to answer our questions about the complex 
causes and prevention of chronic disease. 

Few would dispute that we should keep track of the hazards of pollutants in the 
environment, human exposures, and the resulting health outcomes — and that this 
information should be easily accessible to public health professionals, policymakers 
and the public. Yet even today we remain surprisingly in the dark about our Na- 
tion’s environmental health. 

We have as a Nation invested heavily in identifying and tracking pollutants in 
the environment, particularly for regulatory and ecological purposes, but only mini- 
mally in tracking exposures and the distribution of disease and its relationship to 
the environment. As a result of decades of neglect, we have a public health system 
that is working without even the most basic information about chronic disease and 
potential environmental factors. The Commission found that information on trends 
in health conditions potentially related to the environment is largely unavailable. 
Here are a few illustrations of what this environmental health gap means: 

• Only four States report tracking autoimmune diseases, such as Lupus, even 
though there is increasing evidence to believe rates of these diseases are rising and 
the environmental links remain unknown. 

• Despite evidence that learning disabilities have risen 50 percent in the past 
10 years, only six States track these disorders and we have no answers about causes 
or possible prevention strategies. Most States do not track severe developmental dis- 
abilities like autism, cerebral palsy and mental retardation. A recent report of the 
National Academy of Sciences estimates that 25 percent of developmental disorders 
in children are caused by environmental factors. 

• Endocrine and metabolic disorders such as diabetes, and neurological condi- 
tions such as migraines and multiple sclerosis, have increased approximately 20 
percent between 1986 and 1995, based on surveys by the Centers for Disease Con- 
trol and Prevention (CDC). Most States do not systematically track these diseases 
and conditions. 

• For most of the United States, there is no systematic tracking of asthma de- 
spite the disease having reached epidemic proportions and being the No. 1 cause of 
school absenteeism. Between 1980 and 1994, the number of people with asthma in 
the United States jumped by 75 percent. Without prevention efforts that include a 
strong tracking component, the Commission has estimated that the number of asth- 
ma cases will double by 2020. 

• Birth defects are the leading cause of infant mortality in the United States, 
with about 6,500 deaths annually. Since the mid-1980’s, rates of low birth weight 
and pre-term births have been rising steadily despite increased prevention efforts. 
The causes of 80 percent of all birth defects and related conditions remain elusive 
even as evidence mounts that environmental factors play an important role. The 
Commission found that less than half the Nation’s population is covered by State 
birth defect registries, which inhibits our ability to find solutions. 

The tracking programs that do exist at the State and local levels are a patchwork 
because there are no agreed-upon minimum standards or requirements for environ- 
mental health tracking. The Commission found different standards, created to meet 
different objectives or regulatory requirements, and little synchronization in the col- 
lection, analysis and dissemination of information. In addition, much of the data 
that is collected is never analyzed or interpreted in a way that could identify targets 
for further action. Most of this data is never released to the public. 

There is limited ability to take action at the State level without additional re- 
sources and leadership from the Federal Government. For decades, State and local 
health agencies have faced declining resources, with the result that many now face 


1 Published in the July 13, 2000, edition of the New England Journal of Medicine, the study 
examined the medical histories of 44,788 pairs of twins listed in the Swedish, Danish and Finn- 
ish twin registries in order to assess risks of cancer at 28 anatomical sites for the twins of per- 
sons with cancer. It concluded that genetic factors make a minor contribution to susceptibility 
to most types of neoplasms, and the environment has the principal role in causing sporadic can- 
cer. 



209 


the 21st century with outdated information systems, limited laboratory access, inad- 
equate staff training and an inability to develop viable tracking programs. The Com- 
mission’s survey of State and local agencies found a critical lack of funding for these 
activities despite unprecedented public demands. 

Environmental tracking for pollutants is crucial, because often the hazards can 
be removed or abated before they cause harm. But such monitoring is not sufficient 
by itself. Tracking actual human exposures to hazards in the environment is fre- 
quently the missing link between public health efforts to evaluate a risk nationally 
and the ability to respond to a health threat in a specific community. This should 
include improving national efforts to track population exposures to contaminants 
and providing the investigative tools for local health officials. 

Finally, there is a national leadership void, resulting in little or no coordination 
of environmental health activities. As a result, public health prevention efforts are 
fragmented and too often ineffective at reducing chronic and disabling diseases and 
conditions. 

The CDC and EPA have some basic building blocks of a tracking network in place, 
but much more needs to be done. Currently 50 infectious diseases are tracked on 
a national basis. We need a comparable modern network to track chronic diseases 
and discover the environmental contributions to them. 

THE PUBLIC’S EXPECTATIONS 

The public understands that we are not doing enough to protect our communities. 
A recent national survey of registered voters found that the majority are concerned 
about risks to their health from pollutants in the environment, and believe that gov- 
ernment is tracking these hazards and possible links to chronic health problems. 2 
When they learn that in reality there is no disease tracking, they are concerned — 
seriously concerned. Most Americans surveyed say that taking a national approach 
to tracking environmental health should be a priority of government at all levels. 

Without comprehensive environmental health tracking, policymakers and public 
health practitioners lack information that is critical to establishing sound environ- 
mental health priorities. In addition, the public is denied the right to know about 
environmental hazards, exposure levels and health outcomes in their communities — 
information they want and have every reason to expect. 

At the same time Americans demand a right to know about these hazards, they 
also expect government to gather health information in a way that protects citizens’ 
privacy. Americans understand the importance of population-based health tracking 
as well as the need to keep individual health records private. Fortunately, public 
health agencies have an outstanding track record for zealously guarding the public’s 
confidentiality and privacy. To ensure this continued balance, the Pew Commission 
established a set of principles for Protecting Privacy and Confidentiality and Our 
Environmental Health Right-to-Know (listed in the back of this report). The Com- 
mission believes that adherence to these principles will enable public health agen- 
cies to continue their traditional commitment to the confidentiality of individually 
identifiable health records without significantly hampering their obligations to the 
public health. 

The Federal Government tracks many things all the time. It knows how many 
women dye their hair every year (three out of five), but has only rough estimates 
of how many people have Parkinson’s disease, asthma, or most other chronic dis- 
eases that cause four of every five deaths in the U.S. each year. We have the right 
to know more. 

THE PEW ENVIRONMENTAL HEALTH COMMISSION’S RECOMMENDATION — A RIGHT TO 
KNOW OUR ENVIRONMENTAL HEALTH 

To fill the Environmental Health Gap, the first step is to establish a tracking ca- 
pacity for chronic diseases and environmental exposures that also link to hazard 
data. To this end, the Commission offers the following comprehensive recommenda- 
tion: 

Create a federally supported Nationwide Health Tracking Network with the ap- 
propriate privacy protections that informs consumers, communities, public health 
practitioners, researchers, and policymakers on chronic diseases and related envi- 
ronmental hazards and population exposures. This will provide the capacity to bet- 
ter understand, respond and prevent chronic disease in this country. 


2 Health-Track is a project supported by The Pew Charitable Trusts through a grant to 
Georgetown University. The survey, by Princeton Survey Research Associates, was conducted in 
April 2000 of 1,565 registered U.S. voters and has a margin of error of ±3 percent for results 
based on a full sample. 
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This tracking network would be a tiered approach, with a national baseline of 
high-priority disease outcomes and exposures that allows flexibility at the State and 
local level for specific concerns. At a minimum, all information would include race, 
ethnicity, gender, age and occupation. The blueprint for the Nationwide Health 
Tracking Network involves five components of information and action: 

Tier 1: National Baseline Tracking of Diseases and Exposures 

This will be a nationwide network of local, State and Federal public health agen- 
cies that tracks the trends of priority chronic diseases and relevant environmental 
factors in all 50 States, including Washington, DC, Puerto Rico and U.S. territories. 
The information will allow us to identify populations at high risk, to examine health 
concerns at the State level, to recognize related environmental factors, and to begin 
to establish prevention strategies. 

The Federal Government will have the responsibility to establish minimum na- 
tional standards for health and exposure data collection. The State and local public 
health agencies, with Federal support and guidance, would be responsible for the 
collection, reporting, analysis and response. 

As a starting point, the Commission identified certain diseases and exposures that 
should be collected by all 50 States, based on review of the scientific literature, envi- 
ronmental data, reported health trends and targets identified by public health agen- 
cies. These are: 

Diseases and Conditions: Birth defects; Developmental disabilities such as cere- 
bral palsy, autism and mental retardation; Asthma and chronic respiratory diseases 
such as chronic bronchitis and emphysema; Cancer, including childhood cancers; 
and Neurological Diseases, including Parkinson’s, Multiple Sclerosis and Alz- 
heimer’s. 

Exposures: Persistent organic pollutants such as PCBs and dioxin; Heavy metals 
such as mercury and lead; Pesticides such as organophosphates and carbamates; Air 
contaminants such as toluene and fine particles; and Drinking water contaminants, 
including pathogens. 

To translate this information into action will require a revitalization of the public 
health infrastructure by providing adequately trained health professionals to collect 
and interpret the data at the local, State and national levels; to respond to concerns 
and to ensure a healthy environment. The information produced by the network will 
be widely disseminated and easily accessible — simultaneously protecting both the 
public’s right to know and individuals’ privacy. 

Finally, all of these efforts will be coordinated and made available to our commu- 
nities and public health researchers. To ensure the information is accessible and 
useful in evaluating the progress of disease prevention efforts, a National Environ- 
mental Report Card should be jointly developed by CDC and EPA by 2003. It would 
provide an annual overview of key environmental factors and health outcomes, al- 
lowing all interested parties to track progress and shape national goals. It should 
be adaptable so that State and local agencies can build on this for their own Envi- 
ronmental Health Report Cards. 

Tier 2: National Early Warning System 

This early warning system would act as a sentinel to allow rapid identification 
of immediate health problems, including chemical catastrophes. This would build on 
the existing infectious disease monitoring network around the country by including 
environmental sentinel exposures and health outcomes. The existing partnership of 
hospitals, poison centers and public health agencies that make up the tracking net- 
work for outbreaks like food and waterborne illnesses and bioterrorism attacks also 
should identify and track early warning signs of outbreaks of health effects that 
may result from environmental factors. This would be the first stage in an environ- 
mental outbreak response capability. At minimum, the Commission recommends 
that this should include: Acute sensory irritation such as eye and respiratory prob- 
lems, Heavy metal poisoning, and Pesticide poisoning. 

For example, if a terrorist or accidental event occurred involving misuse or release 
of toxic chemicals, an early warning system with environmental capacity could 
quickly recognize the episode, identify the chemical exposure and more rapidly ini- 
tiate effective treatment and response. 

Tier 3: State Pilot Tracking Programs 

The Network also would support a coordinated series of 20 State pilot programs 
in order to respond to regional concerns and test for exposures and disease outcomes 
that could be tracked on a national level. These pilots would be “bellwethers” for 
better understanding potential health and environmental problems. 

Selecting appropriate health and environmental indicators is essential to the suc- 
cess of a national network. This requires systematic development of tracking meth- 
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ods that are flexible, practical and adaptable to the unique public health needs of 
States. 

States may be interested in developing pilot tracking capacity for certain dis- 
orders, diseases and exposures in order to strengthen the response to local health 
concerns. For example, there have been increasing concerns about environmental 
links to attention deficit disorder, lupus and endocrine disorders, such as diabetes. 

Pilot programs covering specific health problems also would provide the Network 
with a broad reach for rapidly addressing many different health concerns, while at 
the same time testing methods and evaluating the need for broader tracking of cer- 
tain health problems. 

Tier 4: Public Health Investigative Response 

Trained public health officials at the Federal, State and local level need to be able 
to respond to health concerns that are identified through this network. The Federal 
Government must provide States and localities with the support and capacity to as- 
sure a coordinated response to investigate threats linked to the environment. 

By developing the capacity to track trends at the national level and conduct inves- 
tigative surveys anywhere in the nation, the Network would be prepared to respond 
to outbreaks, clusters and emerging threats. While this is a routine response for in- 
fectious outbreaks, we presently lack a similar ability to respond to chronic disease 
investigations. 

There are many needs for a response capacity. For example, the recent National 
Academy of Sciences study on mercury and its neurodevelopmental effects on chil- 
dren exposed in utero underscored the need to study exposures and health outcomes 
of pregnant women across America. This capability also would permit quick re- 
sponse at the local level to citizens’ concerns about potential problems, such as spon- 
taneous abortions among women who live near hazardous waste sites. 

Tier 5: Tracking Links to Communities and Research 

The Network would depend on a strong community and scientific foundation to 
ensure its relevance, effectiveness and vitality. 

The public has a right to know the status of our environmental health at the na- 
tional, State and local level. It is paramount that the Network be grounded in com- 
munity groups so that local concerns are adequately addressed in the design of the 
system, that tracking data is readily accessible and that this information is useful 
for local level activities. To insure this interaction, the Network should support com- 
munity-based organizations to routinely evaluate the tracking systems with regard 
to individual and local needs and to ensure dissemination and interpretation of the 
Network data. 


ACTION STEPS NEEDED TO DEVELOP THE NETWORK 

To establish this Nationwide Health Tracking Network, the Commission calls on 
the Administration, Congress, the Secretary of Health and Human Services, and the 
Administrator of the Environmental Protection Agency to support and implement 
the following action plan: 

• The Administration and Congress should provide funding support within 1 year 
to develop and establish the Nationwide Health Tracking Network. This should in- 
clude support and incentives for State and local agencies, healthcare providers, com- 
munity-based agencies and insurers to become active partners in tracking popu- 
lation health and identifying, treating, and preventing health problems related to 
the environment. The Commission estimates that the annual cost for a Nationwide 
Health Tracking Network is $275 million. 

• The Administration and Congress should guarantee public access to the Nation- 
wide Health Tracking Network to better understand community environmental ex- 
posure and health outcome information. As part of this right-to-know requirement, 
the EPA, CDC and the Surgeon General should jointly develop a National Environ- 
mental Health Report Card by 2003, which will give all Americans an annual over- 
view of key hazards, exposures, and health outcomes in order to gauge progress and 
shape national goals. The approach should be adaptable to the needs of State and 
local agencies to facilitate similar report cards at the State and local levels. 

• The Secretary of Health and Human Services, in collaboration with the EPA 
Administrator, should by 2001: 

• Designate a national lead authority for environmental health tracking to 
oversee development of a nationwide network and coordinate all related 
health and exposure monitoring activities, including those of EPA, CDC and 
the Agency for Toxic Substances and Disease Registry (ATSDR); and 

• Establish a Council on Environmental Health Tracking to work with the 
HHS, EPA and State tracking leadership to set up science-based criteria, 
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minimum State standards and privacy and confidentiality guidelines for a 
tiered approach that supports both national priorities and State flexibility. 

• Every Governor should appoint an environmental health lead in the State 
health department. 

• CDC/ATSDR should help build State capacity to launch the Network, monitor 
the data, and respond to potential health concerns by: 

• Placing an Environmental Health Investigator in every State; 

• Expanding the CDC Epidemic Intelligence Service and Public Health Preven- 
tion Service to recruit and train public health officers in environmental epide- 
miology and tracking; 

• Working with the National Association of County and City Health Officials 
to develop similar leadership capacity at the local level with support and 
guidance from HHS; and 

• Providing technical resources to local and State public health agencies, in- 
cluding improvement of regional, State and local laboratory capacity to evalu- 
ate community exposures and complement State investigative abilities. 


The Case of Libby, Montana 

Last November, Federal agencies began investigating what is believed to be the 
single most significant source of asbestos exposure in the United States. Residents 
of the small town of Libby, Montana, have watched for decades as neighbors, 
friends, and loved ones fell ill with respiratory problems. Many died. Townspeople 
thought it might have something to do with the vermiculite mine that was the 
town’s largest employer from its opening in the 1920’s until it was shut down in 
1990. But until the Federal health investigation this year, no one knew for certain. 
As far back as the mid-1950’s, State health officials had reported on the toxic asbes- 
tos dust in the mine, but no one followed up on possible exposures or health impacts 
to the town’s 2,700 residents. 

It turned out that along with vermiculite, the mine also was releasing tons of 
tremolite, a natural but rare and highly toxic form of asbestos, into the region’s en- 
vironment. It takes 10 to 40 years for asbestos exposure to manifest in chronic, and 
often fatal, respiratory diseases, including asbestosis, rare cancers and emphysema. 
Therefore, early intervention as soon as potential or actual exposures were detected 
could have prevented these long-term harms. 

So far, nearly 200 people reportedly have died from diseases connected to the 
asbestos-tainted vermiculite. Newspapers account that another 400 have been diag- 
nosed with asbestos-related disease, including mesothelioma, a rare and fatal cancer 
of the lung lining associated with asbestos exposure. Every month, more Libby area 
residents are diagnosed with asbestos-related diseases. As many as 5,000 people are 
expected to undergo medical testing for asbestos-related diseases by Fall 2000. 

“Active [tracking] of asbestos-related disease might have picked this up much 
sooner, and started preventive activities 10-20 years ago,” said Dr. Henry Falk, ad- 
ministrator of the Agency for Toxic Substances and Disease Registry. In that case, 
more lives would have been saved and the severity and possible spread of the out- 
break reduced. 

Now, public health officials have to cope not only with ensuring that Libby resi- 
dents are protected from this environmental hazard, but also investigating other 
sites and possible worker exposures around the country where this asbestos-laden 
vermiculite was shipped, processed and used in large quantities. 

Clearly, this case illustrates the tragedy of not tracking the environmental health 
of our communities. Every year there are towns and cities across the United States 
where residents are asking themselves, their health officials and elected leaders, 
why they or their children are getting sick. Until we establish a national tracking 
network capable of bringing together in a coordinated fashion the information about 
environmental hazards in the community, the exposures of people, and data on 
health problems, we will risk having more cases like Libby, Montana. 


The Case of Pesticides in Mississippi 

In November 1996, one of the nation’s worst and most costly public health disas- 
ters involving pesticide misuse was discovered in rural Jackson County, Mississippi. 
The event in Jackson came on the heels of similar events in Ohio and Michigan. 

Initially, health officials became aware of a possible problem when church mem- 
bers reported a noxious odor and yellowed walls in their church after fumigation. 
Before long, numerous residents began complaining of various symptoms, mainly re- 
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sembling influenza. Suddenly, officials were facing a possible pesticide threat poten- 
tially larger than any in Mississippi’s history. 

The initial investigation revealed that illegal pest control spraying in homes and 
businesses had taken place, potentially exposing thousands of residents in the area 
to methyl parathion (MP), an organophosphate insecticide intended for outdoor use 
that attacks the central nervous system, causing nausea, dizziness, headaches, vom- 
iting and in severe cases, death. EPA officials began considering relocation of resi- 
dents and decontamination of homes at what would be a staggering cost. 

Fortunately, public health officials had a health- tracking tool that was able to pin- 
point who was at immediate risk and allowed for a more targeted, rapid response. 
Using biomonitoring — the direct measurement of human exposure to a contaminant 
by measuring biological samples, such as hair, blood or urine — health officials could 
determine individuals’ exposure levels to MP. In this case, biomonitoring allowed 
scientists to identify the residents who were most at risk and prioritize evacuation 
and cleanup in the most dangerous situations, not just every house suspected. 

Armed with this information, EPA, ATSDR and State health officials were able 
to implement an effective health defense plan. In Mississippi and Alabama, over 
1,700 residents had to be temporarily relocated and nearly 500 homes and busi- 
nesses had to be decontaminated at a cost of almost $41 million. While no one died 
or was seriously injured in the short term, many of the early victims were 
misdiagnosed with the influenza virus — a fact that only underscores the need for a 
nationwide health tracking network to monitor environmental threats. 

A national early warning system for pesticide poisoning might have detected this 
problem sooner and led to a quicker halt of the illegal pesticide applications in other 
States. In turn, this would have prevented widespread exposures, and in some 
cases, evacuations, and higher human and financial costs. This case also points to 
the importance of another feature of a network — the laboratory resources and other 
infrastructure to conduct rapid and effective biomonitoring to protect the health of 
our communities. 


THE COMMISSION’S HEALTH TRACKING ANALYSIS 

In the 1970’s and 1980’s, the nation’s environmental regulatory infrastructure was 
built, fueled by the passage of Federal laws aimed at cleaning up the environment. 
Unfortunately, these same laws failed to support core public health functions of en- 
vironmental health. More than a decade ago, the Institute of Medicine report, The 
Future of Public Health sounded a warning, saying the Nation had “lost sight of its 
public health goals” and allowed the public health system to “fall into disarray.” 
With diminishing authority and resources, public health agencies at all levels of 
government grew detached from environmental decisionmaking, and the infrastruc- 
ture failed to keep pace with growing concerns about health and environment. 

The Commission’s study of health tracking found that today, there still is no cohe- 
sive national strategy to identify environmental hazards, measure population expo- 
sures, and track health conditions that may be related to the environment. Just as 
important, there is a national leadership void, resulting in little or no coordination 
of environmental health tracking activities. 

The few existing environmental health tracking efforts are a widely varied mix 
of programs across multiple Federal, State and local agencies. These programs have 
evolved, often in isolation from each other, to respond to disparate regulatory man- 
dates or program needs. Unfortunately, there are no identifiable linkages between 
hazard, exposure and outcome tracking, and there is limited coordination in the col- 
lection, analysis, or dissemination of information. The combination of lack of leader- 
ship, planning, coordination and resources have left important questions about the 
relationship between health and the environment unanswered. For example: 

• Are environmental exposures related to clusters of childhood cancer and au- 
tism? 

• What are the impacts of pesticide exposure on children’s health? 

• What proportion of birth defects is related to environmental factors? 

• Are changes in the environment related to the dramatic increase in asthma? 

• Are adult-onset diseases like Parkinson’s and Alzheimer’s related to cumulative 
environmental exposures? 

• Are there increases in Systemic Lupus Erythmetosis (SLE) and multiple scle- 
rosis (MS) in communities with hazardous waste sites? 

• Are learning disabilities related to environmental factors? 

• Is attention deficit disorder (ADD) related to exposures that occur in a child in 
the womb? 

• Are endocrine disrupting pollutants in the environment related to the increas- 
ing incidence of breast and prostate cancers? 
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• How does particulate air pollution increase the risk of death in the elderly? 

• What is the relation of diet and lifestyle to chronic disease? 

With the exception of childhood blood lead screening, there have been few system- 
atic efforts to track individual levels of exposure to any hazardous substance. CDC 
and EPA have developed the methodologies for biological and environmental moni- 
toring of a wide range of substances. However, inadequate support and inconsistent 
funding have restricted their application and availability. These findings were un- 
derscored in a recent report of the U.S. General Accounting Office that calls for a 
long-term coordinated strategy to measure health exposures to pollutants. With the 
goal of improving the public health response to environmental threats, the Pew En- 
vironmental Health Commission conducted an examination of the national capacity 
for tracking environmental hazards, exposures and health outcomes. The study had 
the following objectives: 

• To examine the existing public health capacity for environmental health track- 
ing; 

• To identify the environmental health priorities of the nation’s public health 
agencies; 

• To examine the coordination among agencies, healthcare providers and re- 
searchers on environmental health tracking efforts; and 

• To develop recommendations for implementing an effective national strategy for 
environmental health tracking. 

The complete study is available at the Commission’s website: http :/ / 
pewenvirohealthJhsph.edu. 

A LOOK AT NATIONAL CAPACITY FOR TRACKING 

“Tracking” is synonymous with the CDC’s concept of public health surveillance, 
which is defined as “the ongoing, systematic collection, analysis and interpretation 
of health data essential to the planning, implementation, and evaluation of public 
health practice, closely integrated with the timely dissemination of these data to 
those who need to know (Thacker et al., 1988).” Effective environmental health 
tracking requires a coordinated approach that identifies hazards, evaluates expo- 
sures, and tracks the health of the population. 

Figure 1 provides a schematic representation of the steps in environmental health 
tracking. 
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Figure 1: Environmental Health Tracking 
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Hazard Tracking 

What are the hazards to health in our environment? Environmental hazard track- 
ing identifies potential hazards and examines their distribution and trends in the 
environment. It is an essential component in prevention strategies, particularly in 
the absence of definitive knowledge about the health impacts of environmental expo- 
sures. EPA and the State environmental agencies have primary responsibility for 
hazard tracking, which includes networks for data collection on water and air qual- 
ity, environmental emissions, hazardous and radioactive waste generation, storage, 
and disposal, and the use of toxic substances and pesticides. These efforts are the 
foundation of our national environmental protection efforts. 

The EPA Toxics Release Inventory (TRI) is an example of an effective and publicly 
accessible hazard tracking program. The TRI contains data on annual estimated re- 
leases of over 644 toxic chemicals to the air and water by major industries. Data 
are reported as annual total releases by chemical. TRI is an innovative way to pro- 
vide communities with information about the nature and magnitude of pollution in 
their neighborhoods. While there are many pollution sources not covered and a 2- 
year time lag in making the data public, TRI provides the best snapshot of local 
and national environmental releases of key toxins by major industries. 

The Commission analyzed the 1997 TRI data to determine the ranking of 11 cat- 
egories of associated possible toxicological effects (Table l) 3 . Substances with poten- 
tial respiratory effects were released in the largest amount in 1997. Neurotoxicants 
and skin toxicants were next highest in total pounds released. Actual population ex- 
posures to these toxicants are not currently tracked and their relationship to disease 
is unclear. This approach to hazard tracking provided the Commission with an im- 
portant starting point for identifying needs for tracking exposure and health out- 
comes. 


Table 1. — Ranking of Toxicants based on 1997 Toxics Release Inventory (TRI) 3 


Types of health effects 

Ranking based on 1997 TRI 
release 

Total Air & Water Releases 
(pounds) 

Respiratory 

i 

1,248,977,984 

Neurologic 

2 

1,211,458,945 

Skin or sense organ 

3 

1,109,718,312 

Gastrointestinal or liver 

4 

1,086,264,404 

Cardiovascular or blood 

5 

823,375,664 

Developmental 

6 

811,686,192 

Reproductive 

7 

498,142,705 

Kidney 

8 

488,554,582 

Immunological 

9 

234,713,891 

Carcinogenesis 

10 

209,271,142 

Endocrine 

11 

173,331,065 


Reference: Environmental Defense Scorecard (www.scorecard.org) 


While the Nation has developed a hazard tracking network, little has been done 
to link these findings to efforts to track actual population exposure levels or track 
the health of communities where these releases occur. 

EXPOSURE TRACKING 

Are communities being exposed to harmful levels of pollutants? Understanding ex- 
posure levels is essential in understanding and preventing environmentally-related 
disease. Ideally, exposure tracking includes the systematic measurement of harmful 
environmental agents to which individuals are exposed. Exposure tracking also 
helps evaluate the effectiveness of public health policies. It should be closely coordi- 
nated with ongoing hazard tracking. 

The National Health and Nutrition Examination Survey (NHANES) illustrates a 
national approach to exposures. The survey examines a nationally representative 
sample of about 5,000 Americans each year. Environmental exposure measurements 
are only one part of NHANES, a broad-based national survey of nutrition and 
health. 


3 This analysis includes both suspected and recognized toxicants. An agent is listed as a recog- 
nized toxicant if it has been studied by national or international authoritative and scientific reg- 
ulatory agency hazard identification efforts. Suspected agents are included if they are shown to 
have target organ toxicity in either humans or two mammalian species by a relevant route of 
exposure. 
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One of its strengths is that it allows policymakers to evaluate public health inter- 
vention policies. For example, NHANES data showed a drop in average blood lead 
levels between 1976 and 1980, a period that corresponded with the removal of lead 
from gasoline. These data enabled policymakers and regulators to determine that 
the ban on leaded gasoline was effective. NHANES has also provided a national pro- 
file of exposure to environmental tobacco smoke, thus supporting initiatives to re- 
duce exposures. 

Unfortunately, NHANES is not designed to track exposures at the State and local 
level, and so does little to help public health professionals in responding to a com- 
munity’s local concerns about a possible cluster of health problems related to the 
environment. 

There is potential for progress, however, given advances in sampling and detec- 
tion for a broad array of human monitoring techniques. But the failure to develop 
and support a national capacity for exposure tracking and coordinate with ongoing 
environmental hazard tracking has left a large gap in our approach to environ- 
mental protection. The GAO underscored the need to close this gap in a report that 
called for a national approach to measuring Americans’ exposures to pollutants in 
order to strengthen prevention efforts. 

HEALTH OUTCOME TRACKING 

Are environmental exposures and population exposures related to increased dis- 
ease? Understanding trends in the incidence of diseases that may be related to envi- 
ronmental exposures is fundamental to protecting public health. The Commission 
reviewed a number of national health outcome data bases to examine the avail- 
ability of information on diseases that may be linked to the environment. Three are 
particularly worth noting: 

• The National Hospital Discharge Survey (NHDS) conducted since 1965 is a con- 
tinuous survey based on a sampling of patient medical records discharged from hos- 
pitals. The survey collects demographic information, admission and discharge dates, 
diagnoses and procedures performed. 

• The National Ambulatory Medical Care Survey (NAMCS) and the National Hos- 
pital Ambulatory Medical Care Survey (NHAMCS) are national surveys designed to 
provide information on the types and uses of outpatient health care services for of- 
fice-based physicians, emergency rooms and hospital outpatient centers, respec- 
tively. This allows us to measure the number of doctor visits pertaining to specific 
health concerns that may be environmentally-related, such as asthma. 

• The National Health Interview Survey (NHIS) is a multistage sample designed 
to represent the civilian, non-institutionalized population in the United States. The 
survey is conducted by the CDC’s National Center for Health Statistics (NCHS). It 
has been conducted continuously since 1957. Due to budget reductions, the survey 
was redesigned in 1997 to track a much more limited set of health problems. 

These data bases are not designed to describe either State and local communities 
or environmentally-related health outcomes, but they provide warning signals or 
“big picture” level information on the prevalence and trends of health outcomes in 
need of closer study. For instance, the NHIS data show the 10-year national trend 
in rising rates of asthma and clearly established it as an epidemic chronic disease. 
From 1986-1995, the surveys of about 5,000 people annually found that endocrine 
and metabolic disorders increased by 22 percent, while neurological and respiratory 
disease increased by 20 percent. 

However, the role of the environment in these health outcomes remains unknown. 
Without an adequate tracking process, such links are difficult to clarify. This type 
of snapshot data does not provide the full panoramic view needed by health profes- 
sionals to identify clusters, uncover risks or guide the prevention programs that 
make people healthier. 

A LOOK AT STATE AND LOCAL CAPACITY FOR TRACKING 

The Commission interviewed environmental health leaders from public health 
agencies in the 50 States and a sample of local health departments as part of its 
examination of State and local public health capacity for environmental health 
tracking. While some States and localities have well-developed programs, others 
have virtually no capacity for environmental health tracking. Overall, the survey 
found that the State and local infrastructure for environmental health tracking has 
been neglected; with the result that today many have outmoded equipment and in- 
formation systems, and lack technical and laboratory support. As a result, funda- 
mental information about community health status and environmental exposures is 
not available. 
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In a Commission survey of State health officials, it was found that while over 
three quarters of State health departments track blood lead levels, biomonitoring for 
other substances, including hazardous pesticides, is very limited. Only about 25 per- 
cent said their departments can measure human exposure to environmental con- 
taminants by monitoring the air in a person’s breathing zone, an important inves- 
tigative capability in responding to a health threat. Most of the chronic diseases and 
health problems that the Commission identified as priorities are not being tracked. 

Even for health problems that most States do track — cancer, infectious disease 
and birth defects — tracking efforts have significant problems. For instance, an ear- 
lier Pew Commission report found that while 33 States have birth defect registries, 
the majority was inadequate in terms of generally recognized standards for an effec- 
tive tracking program. Another Commission study found similar gaps in State ef- 
forts. 

Finally, information that is tracked according to current standards is often not us- 
able for intervention, policy, and scientific purposes. First, State data sets commonly 
lack enough samples from more refined geographic areas to make it possible to char- 
acterize health hazards, exposures and outcomes at the local level. In addition, the 
Commission’s survey found that many departments lack the staffing, expertise, or 
technology to analyze and in some cases even to access existing data sets relevant 
to local environmental health. Rather, local health practitioners find themselves fo- 
cusing on enforcement and reacting to complaints. Another concern is the absence 
of national standards to ensure consistent data collection. 

State and local public health agencies are the foundation of the nation’s health 
tracking capacity. The first requirement for an effective, integrated network is 
strong State and territorial public health organizations with linkages to strong local 
health agencies, as well as Federal agencies, healthcare providers, State environ- 
mental agencies and communities. While the States and localities may have the 
will, this vision of a Nationwide Health Tracking Network will only come together 
with the support, guidance and leadership of the Federal Government. 

THE TIME IS RIGHT 

Advances in hazard identification, exposure assessment health outcome data collec- 
tion and information technology provide unprecedented opportunities for advancing 
tracking and improving our understanding of the environment and health. 

Despite the challenges, there are unprecedented opportunities to strengthen the 
national infrastructure for environmental health information, expand public access 
to this important information and protect the privacy of individuals. New tech- 
nologies in biomonitoring have the potential to transform the nation’s capacity to 
track exposures to pollutants and understand their impacts on health. Advances in 
communication and information technology have expanded opportunities for public 
access and given us new tools to analyze, map and disseminate health data. New 
technology also can improve safeguards to protect the confidentiality of identifiable 
personal health information. We have better tools than ever before to meet the pub- 
lic health missions of protecting Americans’ health and privacy. 

New initiatives at CDC and EPA have the potential to address tracking needs, in- 
cluding information technology development and State and local capacity-building, 
along with, exposure measurement, interagency coordination and public access to 
health information. Opportunities exist, but we need to do more to advance the 
science and support for inclusion of environmental health components. 

The integration of public health information and tracking systems is listed as a 
top priority of the CDC. Spurred by concerns about bioterrorism, a Health Alert 
Network is being developed to improve tracking and information sharing on key in- 
fectious diseases and priority chemical and poison agents that may be used in ter- 
rorist attacks. In addition, there are several other data systems being developed by 
CDC and EPA that could be building blocks in a national tracking network. How- 
ever, national vision and leadership to bring this all together on behalf of environ- 
mental health issues will be required if any of these current initiatives are to be- 
come building blocks for a national environmental health tracking network. 

Environmental health tracking will give us an unprecedented opportunity to ensure 
our environmental policies are successfully reducing exposures in our communities 
and safeguarding public health. 

Reduction of risks from hazards in the environment and people’s exposures and 
the improvement of public health are fundamental goals of environmental regula- 
tions. At present, tracking activities are focused primarily on hazard identification 
for regulatory permitting and enforcement. Improved capacity to measure peoples’ 
exposures to hazards and track health outcomes will strengthen the scientific basis 
for these important policy decisions. In addition, environmental health tracking will 
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give practitioners and policymakers better indicators of progress, and assure that 
benefits of healthier communities continue well into the future. 

The public increasingly wants and demands more credible environmental health 
information so that they can make independent and fully informed decisions. The 
Internet explosion has further fueled this desire. 

Recent public opinion research confirms that Americans want to have access to 
national, State and community level health data. In fact, they are incredulous when 
informed that health tracking information is not readily available. The Internet now 
allows the public quick and highly accessible information on most facets of their 
lives. There is a widespread belief that health tracking information should be and 
needs to be available to the public. With growing concerns about environment and 
health, this public demand should help support the Network. 

Recently, a group of environmental health leaders held a summit co-sponsored by 
the Pew Environmental Health Commission, the Association of State and Territorial 
Health Officials, the National Association of County and City Health Officials, and 
the Public Health Foundation at which they strongly endorsed the Commission’s ef- 
forts to strengthen environmental health tracking. 

Summit participants endorsed a tiered approach to national environmental health 
tracking that is consistent with the Commission’s five-tier recommendation. It in- 
cludes: national tracking for high-priority outcomes and exposures; a sentinel net- 
work to identify acute and emerging hazards; a coordinated network of pilot re- 
gional, State and local tracking programs; and aggressive research efforts to guide 
and evaluate tracking. 

WHY WE NEED A HEALTH TRACKING NETWORK NOW 

Earlier this year, a scientific breakthrough was announced that has incredible po- 
tential to help us understand the links between people, their environment and be- 
haviors, genetic inheritance and health. 

As researchers begin to apply this new genetic knowledge to the study of disease, 
we will have more information than ever before to use in revealing the connections 
between environmental exposures, people’s behaviors and genetic predisposition to 
health problems. But only if we have the basic information about what is going on 
in our communities — the hazards, the exposures and health problems that Ameri- 
cans are experiencing. 

The “building blocks” of knowledge provided by the Nationwide Health Tracking 
Network will enable scientists to answer many of the troubling questions we are 
asking today about what is making us sick. The Network will provide the basis for 
communities, health officials, businesses and policymakers to take action for making 
this Nation healthier. The result will be new prevention strategies aimed at reduc- 
ing and preventing many of the chronic diseases and disabling conditions that afflict 
millions of Americans. 

The Commission is calling upon our national leaders to take the steps outlined 
in this report, and with a minimal investment, revitalize our nation’s public health 
defenses to meet the challenges of this new century. It is time to close America’s 
environmental health gap. 


THE PEW COMMISSION PRINCIPLES FOR PROTECTING PRIVACY AND CONFIDENTIALITY 
AND OUR ENVIRONMENTAL HEALTH RIGHT-TO-KNOW 

Without a dynamic information collection and analysis network, public health 
agencies would be ineffective in protecting health. The Commission recognizes the 
substantial benefits that accrue from personally identifiable health information and 
provides these principles to assist agencies in addressing privacy and confidentiality 
concerns associated with collection and use of this information in environmental 
health investigations. 

The Commission is aware of the sensitivity of individually identifiable health in- 
formation and is committed to protecting the privacy of such information and to pre- 
venting genetic and other sensitive health information from being used to discrimi- 
nate against individuals. The Commission believes that the values of public health 
activities and privacy must be reasonably balanced. 

The Commission also is aware of the need to increase public confidence in our na- 
tion’s public health system by making nonidentifiable health information and trends 
widely available and providing access to the analyses of collected data. This also will 
serve to better inform communities about the value of public health data. 

The Commission believes that adherence to the following principles will enable 
public health agencies to honor their traditional commitment to the confidentiality 
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of individually identifiable health records without significantly hampering execution 
of their obligations to the public health: 

• Recognize that it is largely possible to balance the protection of individually 
identifiable health information and the acquisition, storage and use of that informa- 
tion for environmental health purposes; 

• Protect individuals’ privacy by ensuring the confidentiality of identifiable health 
information; 

• Disclose only as much information as is necessary for the purpose in cases 
where the public health requires disclosure of identifiable information; 

• Require that entities to which identifiable information has been disclosed take 
the same measures to ensure confidentiality that are taken by the disclosing agency; 

• Utilize the best available organizational and technological means to preserve 
confidentiality of information (includes such measures as limiting access, staff train- 
ing, agreements and penalties as well as updating of security measures); 

• Provide individuals the opportunity to review, copy and request correction of 
identifiable health information. 
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SHFPHF.RD MTTJ.F.R 

April 8, 2001 


SMI #100623 


Mr. Mike Mackedon 
Fallon City Attorney 
Mackedon, McCormich, and King 
179 South LaVem Street 
Fallon, NV 89406 


Dear Mr. Mackedon: 

Enclosed is a preliminary cost estimate for the City of Fallon to build a water treatment plant. 
Also included are the costs for the Navy to build their own plant, and the costs to build a 
combined plant. We estimate that a capital cost savings of between approximately $800,000 and 
$1,000,000 will be realized by building a combined plant instead of separate treatment plants. In 
addition, operations and maintenance (O&M) costs for a combined plant will be less than the 
sum of the costs for separate plants. Much of the savings for the O&M costs would come from 
using the mixed-media filter system currently proposed for the City instead of the microfiltration 
system undergoing testing by the Naval Air Station. 

We would like to again emphasize that the costs we have provided are preliminary estimates and 
will most likely change. As you know, we are still performing pilot-scale testing and have not 
finalized the coagulant and acid types, or required concentrations, necessary for treatment. 
While we believe that the attached costs are a good initial estimate, the final design costs may 
vary, possibly significantly, depending on a number of factors. For example, the estimated 
building costs will likely vary between the Wastewater Plant Site and the Cemetery Site due to 
the high groundwater table at the Wastewater Plant Site. Another example would be the quality 
of the components used in the treatment plant. Higher quality components may cost more 
initially but should lead to lower maintenance and operation costs over the life of the plant. The 
final arsenic MCL will also have a direct affect on the design and operational costs. 


If you have any questions, please free to call me at (970) 223-9600. 


Sincerely, 

SHEPHERD MILLER, INC. 



Tim R. Runnells 

Hydrogeologist, Project Manager 


Environmental dr Engineering Consultants 

Enclosure 


3801 Automation Way, Suite 100 
Fort Collins, CO 80525 
Phone: (970) 223-9600 
Fax: (970) 223-7171 
www.shepmill.com 
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SHEPHERD MILLER, INC. 

Environmental and Engineering Consultants 


DATE: 

TO: 

FROM: 

SUBJECT: 


TECHNICAL MEMORANDUM 

April 6 , 2001 SMI# 100771 

Mr. Mike Mackedon - City of Fallon Attorney 
Shepherd Miller, Inc. 

Results of Additional Groundwater Analyses 


1.0 INTRODUCTION 

At the request of the City of Fallon (City), Shepherd Miller, Inc. (SMI) has performed additional testing 
and analyses of the City’s groundwater supply. The purpose of these additional analyses is to determine 
the presence/absence of selected analytes that had not been previously tested for in the City’s groundwater 
supply. The analytes were selected based on the following criteria: (1) potential leukemia-causing 
chemicals or analytes that had not been analyzed for previously, (2) radionuclides that may be present 
from the Shoal underground nuclear test in 1963, and (3) selected analytes based on comments and 
concerns by citizens of the City. This memorandum summarizes the collection and results of the 
additional testing. A report to be submitted in the near future will present all information related to the 
additional sampling, analyses, and results. 

2.0 IDENTIFICATION AND SAMPLING OF ADDITIONAL ANALYTES 

From mid-December 2000 to late January 2001, SMI performed a literature review for potential leukemia 
causing chemicals or analytes. Based on this review, a list of chemicals and analytes was developed that 
had not previously been tested for in the City drinking water supply. On February 7, 2001, the City wells 
were sampled for analytes or chemicals that had not been tested for previously, and could be potentially 
leukemia causing. A few analytes or chemicals were not included in the analyses because they are: (1) a 
pharmaceutical use and highly unlikely to be found in City groundwater, (2) currently have no standard 
analytical method for analysis, (3) only found if used as part of a water treatment system, or (4) highly 
reactive and not expected to persist in groundwater. The resulting analytes or chemicals that were tested 
for in February 2001, included formaldehyde, lead-210, and radium-224. 

Due to questions and concerns by the City residents about the proximity of the Shoal underground nuclear 
test and specific concerns by citizens about one chemical (perchlorate), additional samples were collected 
from the City wells on March 8, 2001. The analytes tested for included plutonium, tritium, and 
perchlorate. 

The procedures and methods followed during sampling reflect general methods and protocols that are 
typically employed in the industry and are accepted by the United States Environmental Protection 
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Technical Memorandum 
April 8, 2001 
Page 2 of 2 

Agency (EPA). Procedures followed included: (1) decontamination of sampling equipment, (2) purging 
of wells, (3) sample collection, (4) sample labeling, preservation, and shipping, and (5) sample custody 
procedures. All samples collected during these sampling events were performed either under the 
supervision of SMI or by SMI employees. 

3.0 RESULTS OF SAMPLE ANALYSIS 

Table 1 presents the results of the analyses for samples collected from the City of Fallon wells in February 
and March, 2001. The results indicate that most of the analytes are not present at the reporting limit or 
minimum detectable concentration. The concentrations of the two analytes that were detected, gross alpha 
and lead-210, are well below the regulatory limit and concentrations that would be of concern for human 
health. Stringent data validation of the results indicate that the reported results are accurate and 
acceptable for use. 


TABLE 1. Reported Values of Analyses Performed in February and March, 2001 


II ANALYTE WELL 1 ' | WELL 2 | WELLS | WELL 4 
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SHEPHERD MILLER, INC. 

Environmental and Engineering Consultants 

TECHNICAL MEMORANDUM 


DATE: April 8, 2001 SMI# 100623 

TO: Mr. Mike Mackedon - City of Fallon Attorney 

FROM: Shepherd Miller, Inc. 

SUBJECT: Summary of Arsenic Treatment Work 

In April 2000, the City of Fallon engaged Shepherd Miller Incorporated (SMI) as an engineering and 
environmental consultant. At that time, SMI prepared a preliminary scope of work for reducing arsenic 
concentrations in the City of Fallon groundwater supply. The following sections provide a brief 
description and timeline of the work performed to date. 

1.0 GROUNDWATER CHARACTERIZATION 

In May 2000, SMI performed sampling and comprehensive inorganic analysis of the City of Fallon’s 
groundwater supply. Three independent laboratories were used to perform the analyses of the 
groundwater in order to provide assurance that results were accurate. All data were validated using 
Environmental Protection Agency National Functional Guidelines for Inorganic Data Review. A report 
on the results of this analysis was presented to the City of Fallon on September 15, 2000. 

2.0 EVALUATION OF TECHNOLOGIES TO REDUCE ARSENIC CONCENTRATIONS 

In mid-July, SMI performed a literature review and evaluation of technologies to reduce arsenic 
concentrations in the City of Fallon groundwater supply. At the time of the evaluation, the final arsenic 
maximum contaminant level (MCL) had not been set; therefore, the evaluation was focused on identifying 
a technology or technologies that could be used to reduce arsenic concentrations to meet both the existing 
and proposed arsenic MCLs of 50 and 5 micrograms/liter, respectively. SMI completed this evaluation 
and submitted a report of the results to the City of Fallon on September 1, 2000. 

3.0 BENCH-SCALE TESTING OF TECHNOLOGIES 

On September 18, 2000, SMI commenced bench-scale (laboratory) testing of the two most promising 
technologies identified during the technology review and evaluation. The technologies evaluated at the 
bench-scale level consisted of enhanced coagulation with ferric iron and strong-base anion exchange. 
SMI completed this evaluation in mid-November, 2000. The results of the bench-scale testing indicated 
that the enhanced coagulation with ferric iron was the preferred alternative for the following reasons: (1) 
effectiveness, (2) reliability, (3) flexibility to meet both the existing and proposed (at that time) MCL, (4) 
waste products (both solid and liquid), (5) capital costs, (6) consumptive water use, and (7) operating 
costs. The results of this work were submitted to the City of Fallon on February 6, 200 1 . 
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4.0 PILOT-SCALE TESTING 

On November 20, 2000, SMI contracted with Hydrokinetics Systems of Salem, Oregon, to provide pilot- 
scale testing using the preferred arsenic treatment alternative (i.e., enhanced coagulation with ferric iron). 
Pilot-scale testing commenced on November 30, 2000, at Well #3 in the City of Fallon. Initial pilot- 
testing occurred from November 30, 2000 through March 16, 2001. The initial pilot testing was manually 
operated at flow rates of 1 to 2 gallons per minute using various coagulants and pH adjusters including: 
(1) ferric chloride, (2) ferric sulfate, (3) aluminum sulfate, (4) sulfuric acid, and (5) hydrochloric acid. In 
addition, a number of different types of filters were tested, including: (1) a mixed media filter (garnet, 
silica sand, and anthracite), (2) contact clarifier (anthracite) with a monofilter (poly-coated glass spheres), 
(3) ceramic microfilter, and (4) polymeric microfilter. Results from the initial pilot testing indicated that 
arsenic concentrations can be reduced below 5 micrograms/liter using pH adjustment, a ferric coagulant, 
and media filtration (either mixed or mono). 

During the week of March 18, 2001, a larger, automated, pilot-scale system was constructed in order to 
validate the results obtained during the initial pilot testing. In addition, the larger pilot system will 
provide operational parameters necessary for design of a full-scale plant. Testing using the larger pilot 
system began on March 27, 2001, and is on-going. The first set of laboratory analyses from the large pilot 
system is expected the week of April 8, 2001. Barring unforeseen circumstances, the pilot-scale testing is 
anticipated to end on or before May 31, 2001. 

A by-product of the coagulation and filtration treatment process is a iron/arsenic sludge. As part of the 
pilot-scale work the sludge has been to tested to determine disposal options. Preliminary results indicate 
that the sludge will be stable (i.e., will hot leach arsenic in excess of regulatory standards) and can be 
disposed in the City of Fallon landfill. This testing is ongoing and a second set of test results is expected 
the week of April 1 5, 2001 . 

5.0 SITING OF THE TREATMENT PLANT 

Determination of the optimum treatment plant location began the week of March 11, 2001. In order to 
comply with the National Environmental Policy Act (NEPA), an environmental assessment (EA) is being 
prepared as part of treatment plant siting. Major sections of the EA include an alternatives analysis, 
determination if threatened or endangered species are present at the sites, and determination if the sites 
contain significant historic or cultural items. An alternatives analysis of the possible locations is 
approximately 75 percent complete and has an anticipated mid-May completion date. The alternatives 
analysis includes comparison costs for electrical, access, sewer, required piping, and booster pumping. In 
addition, the socio-political concerns are addressed as part of the alternatives analysis. The site cultural 
and threatened and endangered surveys have been completed and completion of the final reports of the 
results are anticipated in late-May. 
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SHEPHERD MILLER, INC. “ 

Environmental and Engineering Consultants 

MEMORANDUM 

DATE: 

TO: 

FROM: 

SUBJECT: 


April 9, 2001 SMI # 1 0077 1 

Mr. Mike Mackedon 
Shepherd Miller Inc. 

Technical Consultation 


The City of Fallon engaged Shepherd Miller, Incorporated, Environmental and Engineering 
Consultants of Fort Collins, Colorado, to provide technical consultation and assistance to the 
City of Fallon as of April 2000. 

1.0. The initial scope of work as agreed upon by Shepherd Miller and the City of Fallon included 
the following: 

a. Conduct a survey of available data relating to hydrogeology of the Lahontan Valley 
Basin with specific emphasis on the Basalt aquifer. 

b. Review historic laboratory analyses of the drinking water supply for the City of 
Fallon’s water utility. 

c. Implement, supervise and perform quality assurance and quality control protocols for 
comprehensive analysis of inorganic water chemistry of the City of Fallon water 
supply. 

d. Conduct a survey of available and/or innovative technologies which can remove 
arsenic from drinking water. 

e. Select from available technologies those particular technologies suited to the water 
chemistry of the City’s drinking water supply for the purpose of performing treatment 
technology testing. 

f. Perform bench-scale tests of selected treatment technologies. 

g. Review, analyze, and evaluate bench-scale test results. 

h. Perform pilot-scale testing on selected treatment technology indicated by bench-scale 
test results 1 . 

i. Evaluate pilot-scale testing results. 

j. Recommend a final arsenic treatment technology to the City. 


' Bench-scale test results have been concluded and a recommendation for treatment of arsenic in the water supply of the City of 
Fallon has been finalized; pilot-scale testing which commenced on November 30, 2000 at City Well #3 is ongoing. 


3801 Automation Way, Suite 100, Fort Collins, Colorado 80525 
Telephone (970) 223-9600 / FAX (970) 223-7171 
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k. Consult and advise the City regarding siting, design and operation of arsenic 
treatment system for the City of Fallon with a goal toward removing arsenic from the 
drinking water supply to a level not greater than 5 parts per billion. 

l. Assist and advise in identifying, reviewing, and applying to funding sources and 
monitoring regulatory compliance issues and processes. 

2.0. Shepherd Miller’s scope of work was expanded in July of 2000 when the City of Fallon 
learned that a number of cases of childhood leukemia had been diagnosed in residents of 
Churchill County which might indicate or suggest an environmental cause. The new scope 
includes the following additional work assignments: 

a. Ongoing review of the available literature and research to confirm or not confirm a 
connection (primary or secondary) between the ingestion of arsenic and childhood 
leukemia. 

b. Ongoing review of the available literature and research, to confirm or not confirm a 
connection between the intake of radon and childhood leukemia. 2 

c. Review the record of historical analyses of the water chemistry of the City of Fallon 
drinking water supply with a view toward retesting or conducting new tests of a more 
extensive nature - as indicated by the review. 

d. Develop a list of agents known or suspected to cause leukemia and perform tests for 
agents not previously analyzed to determine the presence or absence of same in the 
drinking water supply of the City of Fallon. 3,4 

e. Perform additional testing and analysis beyond previous testing, as requested by the 
City of Fallon. This additional testing includes radiological, inorganic, and volatile 
organic analyses. 

f. Provide ongoing consultation to the Mayor and City Council members of the City of 
Fallon so that the City of Fallon might assist in providing technical information or 
make scientific contributions to the Nevada Health Department of other agencies 
studying the cases of childhood leukemia. 

g. Provide technical assistance to the City of Fallon and prepare reports to and otherwise 
respond to any other official inquiry regarding the childhood leukemia cases or other 
public health issues relating to the activities and enterprises of the City of Fallon, 
especially its water utility. 


2 Radon is not present in the City drinking water supply at concentrations greater than the recommended level (RL). 

3 Shepherd Miller, in response to the mandate of its expanded scope of work, has retained Glyn Caldwell, M.D., Director, 
Division of Epidemiology and Health Planning, Department of Public Health, City of Frankfurt, Kentucky, as an outside expert 
in the study of leukemia. 

4 Results to date indicate that the City of Fallon water supply contains no naturally occurring or introduced element, chemical, 
compound, component of a compound, radionuclide or other detectable and analyzable carcinogenic substance (initiator, 
promoter or contributor) which exceeds any maximum contaminate level (MCL) set either by USEPA or Nevada EPA except 
Arsenic 5; No research has been found showing a clear link between ingestion of arsenic and childhood leukemia; and, in view 
of the water chemistry analyses of the drinking water supply of the City of Fallon and the "Nevada study" data available to the 
City of Fallon defining the local childhood leukemia cases, it appears unlikely that the drinking water supply for the City of 
Fallon is linked to these cases whether by reason of its arsenic level of 100 parts per billion or any other substance. 


3801 Automation Way, Suite 100, Fort Collins, Colorado 80525 
Telephone (970) 223-9600 / FAX (970) 223-7171 
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h. The expanded scope of work was, and is, intended to provide new information and a 
comprehensive review of the historic water chemistry record of analyses which have 
been performed by the City of Fallon water utility as required by law or regulation. 
Historically the water chemistry analyses performed by the City of Fallon water 
utility have been in excess of that required by law or regulation. In addition, the City 
of Fallon water utility is testing for any other agent known or suspected to cause 
leukemia, which had not been previously analyzed, whether or not mandated by any 
law or regulation . 3 


5 Results to date indicate that the City of Fallon water supply contains no naturally occurring or introduced element, chemical, 
compound, component of a compound, radionuclide or other detectable and analyzable carcinogenic substance (initiator, 
promoter or contributor) which exceeds any maximum contaminate level (MCL) set either by USEPA or Nevada EPA except 
Arsenic 5; No research has been found showing a clear link between ingestion of arsenic and childhood leukemia; and, in view 
of the water chemistry analyses of the drinking water supply of the City of Fallon and the "Nevada study" data available to the 
City of Fallon defining the local childhood leukemia cases, it appears unlikely that the drinking water supply for the City of 
Fallon is linked to these cases whether by reason of its arsenic level of 100 parts per billion or any other substance. 


3801 Automation Way, Suite 100, Fort Collins, Colorado 80525 
Telephone (970) 223-9600 / FAX (970) 223-7171 
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1.0 INTRODUCTION 

This report presents the preliminary evaluation of treatment technologies for reduction of soluble 
arsenic concentrations in the City of Fallon drinking water supply. Recent sampling of the deep 
aquifer (SMI, 2000) from which the city obtains its potable supply confirms that this source 
contains a mean concentration of 0.105 milligrams per liter (mg/L) dissolved arsenic. Because 
Fallon does not currently employ treatment of its supply (other than disinfection), and because 
the new EPA drinking water regulation for arsenic is proposed to be 0.005 mg/L, the city is 
investigating possible treatment solutions for this contaminant. 

The product of this preliminary evaluation is the recommendation of those technologies that 
appear to be most suited for the City of Fallon. The goal is to identify an effective treatment 
technology that is both easy to implement and operate, while entailing reasonable costs to install 
and operate. The alternatives that have been evaluated in this study are known to be effective for 
removal of aqueous arsenic. In addition to treatment effectiveness, the evaluation also utilizes 
criteria that cover relative factors such as process water consumption, treatment residuals, ease of 
operation, and costs. The criteria were evaluated based on: (1) validated groundwater quality 
data collected in May 2000, (2) published information on treatment technologies applicable to 
this water quality, and (3) experience with, and professional knowledge of, arsenic-specific water 
treatment. 

In addition to treatment technologies, tills report also reviews potential alternatives to the 
existing water supply, as well as methods to reduce the potable water consumption rate. 
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2.0 AQUEOUS ARSENIC CHEMISTRY 

In natural aqueous environments, the occurrence of arsenic (As) is in its inorganic form, with 
little significant presence of the organic forms that are usually related to application of 
agricultural chemicals. Arsenic is present in nature in four stable oxidation states {5+, 3+, 0, 3-), 
but only the pentavalent (5+) and trivalent (3+) inorganic forms of arsenic are important in 
aqueous solutions. In oxygenated water, pentavalent arsenic (As 5+ ) is the dominant species, 
whereas trivalent arsenic (As 3+ ) is most stable under anoxic conditions. 

When dissolved in solution, arsenic will react with water molecules (hydrolysis) to form various 
protonated species (weak acids). In neutral solutions (pH 7), the predominant species of arsenic 
are HAsO/' for arsenate and H3ASO3 0 for arsenite. The other equilibrium species of arsenic that 
are significantly present will be dictated by solution pH. In general, the number of protons 
associated with the arsenic molecule decrease as pH values increase, and the overall charge of 
the compound becomes more negative. Distribution diagrams for aqueous arsenic species can be 
found in most standard textbooks that discuss arsenic chemistry. 

In the pH range typically observed in natural waters and in treatment units (pH 4 to 10), the 
arsenic species of importance are reduced to only a few. For arsenate, these are the anions 
H2ASO4' and HAs 0 4 2 ', with the lower charged species (H 2 As04") dominant below pH 6.8. 
Likewise for arsenite, the neutral species (H3ASO3 0 ) is dominant to pH 9.2, whereas H2ASO3' 
becomes more important above this pH. The relevance of the different arsenic species to water 
treatment technologies will become apparent in the discussion of specific treatment processes. 
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3.0 GROUNDWATER QUALITY IN FALLON CITY WELLS 

Based on the analytical results for groundwater samples collected in May 2000 (SMI, 2000), the 
City of Fallon drinking water supply is characterized as a sodium/hi carbonate water. The 
groundwater samples collected from the basalt aquifer contained few analytes at concentrations 
above the laboratories’ detection limits. Only the major cations and anions (calcium, 
magnesium, sodium, potassium, sulfate, chloride, nitrate, bicarbonate, and carbonate), arsenic, 
fluoride, and silica, were consistently detected by all laboratories. A summary of water quality 
in the four city wells is provided in Table 1. Water quality results from two Naval Air Station 
(NAS) wells, which are completed in the same aquifer as the city wells, are also provided for 
comparison. 

As shown in Table 1, the concentrations of several important constituents in this water source are 
notable. Arsenic speciations performed by both the field sampling team and by the analytical 
laboratories indicate As 54 ' is the only arsenic species detectable in the groundwater. From the 
analytical laboratory measurements, it can be seen that As 5+ is present in the City and NAS well 
water at a concentration slightly above 0.1 mg/L, and that As 3+ was not detected. Because most 
treatment technologies applicable to arsenic have been demonstrated to be more effective for 
removing As s+ , and because As s+ appears to be the only detectable arsenic species in the Fallon 
groundwater, this evaluation does not consider treatment steps for oxidation of As J+ . 

Other constituents that are important when evaluating treatment technologies for arsenic are 
sulfate, chloride, and silica. Although not present at unusually high concentrations, the molar 
concentration ratio of these anions to arsenic in the Fallon water supply is substantial, 650 for 
sulfate, 1,860 for chloride, and 320 for silica. Phosphate, nitrate, and bicarbonate are also 
important to this evaluation, but to a lesser degree because they are present at lower relative 
concentrations or because their influence on treatment is secondary. When evaluating 
technologies sensitive to these constituents, their potential effects to the overall feasibility of 
arsenic removal are addressed. 
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Table 1 


City of Fallon Groundwater Quality 
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Less than values (<) represent the middle detection limit For multiple laboratory reporting limits. 


1 . Mean values for analytical results from three laboratories and four city wells. 

2. Indicates arsenic speciation procedure conducted in field. 

3. Indicates arsenic speciation procedure conducted by analytical laboratories. 

4. Values represent measurements from only one analytical laboratory. 
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4.0 EVALUATION CRITERIA 

For this study, the potential of each treatment alternative for application to the city’s drinking 
water supply is evaluated using screening-level criteria. This screening-level assessment serves 
as the decision tool for identifying candidate technologies to be investigated further in a Phase 2 
study. The criteria that are evaluated for each of the alternatives listed in Section 5 are shown in 
Table 2 below. Although the list of criteria applicable to evaluating treatment technologies can 
be more extensive than that shown in Table 2, these eight criteria are suitable for a preliminary 
assessment. For the purposes of this report, we have also assumed that these eight criteria are 
weighted equally relative to each other. 

Table 2 Phase 1 Evaluation Criteria 


Criterion 

Description 

1. Effectiveness 

Ability to consistently meet a treated arsenic standard of 5 jo.g/L? 

2. Treated Water Quality 

How will the alternative affect the overall product water quality? 

3. Water Loss/Recovery 

How much water is wasted in the process? 

4. Raw Water Composition 

Is process effectiveness significantly affected by raw water quality? 

5. Residuals Management 

Potential impact of handling and disposal of treatment residuals. 

6. Ease of Operation 

Ease of process control, automation, and operation. 

7. Initial Cost 

Initial estimated capital costs. 

8. Annual Cost 

Estimated operational, maintenance, and improvement costs. 


For most of the alternatives, a rating is given to describe and compare each criterion. A scale of 
1 to 4 is used, with “1” indicating low feasibility or high cost and “4” indicating high feasibility 
or low cost. A “4” was the highest relative rating among the alternatives rated. The rationale for 
each score is also presented for each alternative. If an alternative was relatively ineffective for 
As 5 * removal, had only limited performance data available, or was simply impractical for the 
current situation, the alternative was not further evaluated using the criteria presented in Table 2. 
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Relative cost ratings are based on capital investments, operation, and maintenance of facilities 
predicted to be required for an average projected 2020 demand. Because of the high degree of 
uncertainty inherent in this level of evaluation, dollar value costs for each alternative are not 
estimated. A more meaningftil and sufficient method is to qualify (rate) the estimated costs 
relative to each alternative that is compared. Cost criteria are evaluated such that lower relative 
costs receive a higher rating (i.e., a “4” indicates the lowest relative cost factor). 

The current groundwater quality indicates that TDS concentrations and pH are outside EPA’s 
non-enforceable, secondary drinking water criteria. Although these constituents are not a 
priority in this evaluation, those alternatives that meet the TDS and pH secondary criteria, while 
achieving high w-ater recovery, received special consideration. When rating alternatives for 
criterion 2 (treated water quality), the treatment technologies that meet the secondary drinking 
water criteria, particularly for TDS, are rated highest. 
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5.0 EVALUATION OF TREATMENT ALTERNATIVES 

A number of treatment processes have been identified by EPA as best available technologies 
(BATs) for treatment of arsenic. This report identifies and evaluates technologies that are 
specific to As 5+ because arsenic in the Fallon groundwater is essentially present only in this 
form. Those processes identified by EPA as BATs for arsenic are listed below: 

• Activated alumina 

• Coagulation/filtration 

• Electrodialysis reversal 

• Ion exchange 

• Lime softening 

• Reverse Osmosis/Nanofiltration. 

Each of these processes is evaluated below for application in a centralized treatment plan. The 
exception is electrodialysis reversal, which is not a cost-effective process, as well as suffering 
from the same types of limitations as reverse osmosis and nanofiltration which are described in 
Section 5.1.3. Other processes that are considered in this evaluation are granular ferric 
hydroxide, metal-oxide coated sand, and granular activated carbon, as well as point-of-use, dual 
distribution, and alternative supplies. 

5.1 Centralized Treatment 

The existing distribution system and close proximity of groundwater supply wells support 
possible utilization of a centralized treatment facility for the City of Fallon. Simply described, 
this type of a system plan would route pumped water from the city wells into a single supply line 
that feeds the centralized treatment facility, from which treated water would then be pumped to 
city storage tanks. Additional optional treatment system plans would be individual well-head 
treatment systems, which may be cost-prohibitive for some effective technologies, and point-of- 
use treatment. For evaluation of the following treatment alternatives, it is assumed that each 
alternative application would occur in a centralized facility. 

For sizing purposes, we have assumed that the existing metered water consumption rate of 240 
gallons per capita per day (gpcd) is valid for use with 2020 population estimates. Based on a 3 
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percent annual growth rate from the present population of 8,280, this equates to 3.6 million 
gallons per day (mgd) in 2020. Tt is our understanding that existing daily peak demand has 
reached over 4.0 mgd. While peak demand will also increase as the population grows, the 
average daily demand is used in this preliminary report. After a treatment technology has been 
selected, a treatment plant capacity will be calculated based on future average daily and peak 
demands, and existing and future storage capacity. 

5.1.1 Adsorption on Activated Alumina 

Activated alumina (AA) is a partially crystalline material consisting primarily of aluminum 
oxide. It is generated by low-heat dehydration of aluminum hydroxide, a process that increases 
the surface area and adsorption potential of the material. The mechanism by which AA removes 
contaminants is often referred to as adsorption, although it is more accurately described as a 
ligand-exchange process in which hydroxyl (Off) ions are exchanged for anionic contaminants. 
A spent, or exhausted, bed of AA media can therefore be regenerated using a concentrated 
solution of sodium hydroxide (NaOH). 

While most conventional process configurations that employ AA pass the treatment stream 
through a fixed-bed of granular media, fluidized beds of finer material have also been proposed 
and tested for enhancement of operational and performance criteria. However, the adsorption 
kinetics of this media are relatively slow, requiring empty bed contact times (EBCT) varying 
from 5 to 10 minutes for removal of arsenic, depending on the raw water concentration. For a 
2,500 gallon per minute (gpm) flow rate (3.6 mgd), the required volume of AA would be 
approximately 2,500 cubic feet of media (assuming an EBCT of 7.5 minutes). 

5.1. 1.1 Effectiveness of Activated Alumina for Arsenate 

For drinking water, the effectiveness of As 5- treatment with AA has been demonstrated on a 
pilot-scale for water supplies in San Ysidiro, NM (Clifford, 1999), Albuquerque, NM (Clifford, 
1999), Hanford, CA (Clifford, 1999), Fallon Naval Air Station, NV (Hathaway and Rubei, 
1987), and Scvcm-Trcnt. UK (Simms and Azizian, 1997). At the Fallon Naval Air Station 
(NAS), Hathaway and Rubei (1987) showed that under controlled operating conditions, arsenate 
concentrations could be reduced to less than 0.005 mg/L with activated alumina for 8,500 bed 
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volumes. The groundwater used in their pilot test was from the same aquifer as the City of 
Fallon, and contained from 0.080 to 0.116 mg/L soluble arsenic. In other pilot tests recently 
performed in Albuquerque, where soluble arsenic concentrations are approximately half that of 
the City of Fallon supply, results similar to the Fallon NAS were obtained (Clifford, 1999). 
Using these reported numbers for AA treatment bed volumes and EBCTs from above, the 
effective run lengths for a fixed bed of activated alumina would be on the order of one month. 

5.1 .1.2 Effect of pH 

Both the equilibrium adsorption capacity and the treatment capability of AA are dependent on 
pH. The competition of OH' at higher pH values and the protonation of arsenate oxyanions at 
lower pH values dictate an optimum operating pH for AA and As 5+ in the range of 5.5 to 6.0. 
Simms and Azizian (1997) found that AA adsorption capacities at pH 7.5 decreased by more 
than 90 percent when compared to experimental values at pH 6. For the City of Fallon 
groundwater supply, a significant acid addition would be required to reach an operating pH of 
6.0. Based on the present alkalinity measurements of 215 mg/L (4.3 meq/L alkalinity as 
CaCOj), it is estimated that 4.3 meq/L of acid would be required to neutralize the alkalinity. 
This corresponds to 1,290 gallons per day of concentrated HC1 for a water usage of 3.6 mgd. 

5.1.1.3 Effect of Sulfate 

When sulfate, chloride, and arsenate are in solution, As 5t is preferentially adsorbed. Although 
the competitive effect of sulfate is not as significant as in ion exchange, this anion does decrease 
the adsorption capacity if present in significant quantities. Clifford (1999) indicates a 50 percent 
reduction in AA adsorption capacity for As 5 ' when sulfate levels are increased from 0 to 360 
mg/L. Therefore, because chloride ions do not exhibit a significant effect on arsenate adsorption, 
pH adjustment with HC1 would be preferred relative to H2SO4. 

5.1.1.4 Effect of Regeneration on Capacity 

Upon exhaustion of the AA media (the point where a predetermined contaminant concentration 
is reached), regeneration is accomplished using a caustic solution of 2 to 4 percent sodium 
hydroxide (NaOH). This high strength of solution is required because arsenic tends to be tightly 
bound to the AA media and is difficult to elute at lower caustic concentrations. Although 
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regeneration parameters vary with operation, typical AA regeneration requires 5 bed volumes of 
NaOH solution followed by 2 bed volumes of acid-neutralization, with intermediate fresh water 
rinses. As a result of regeneration, the capacity of the resin is usually decreased to 70 to 80 
percent of its virgin capacity. In the case of Fallon, the resulting waste solution from 
regeneration would contain high levels of sodium, sulfate, aluminum, and arsenic. Hathaway 
and Rubel (1987) found 23 to 41 mg/L arsenic in spent regenerant solutions from their pilot 
study at the NAS. Treatment of the spent regenerant solution is usually accomplished by 
adjusting the pH to a point where enough aluminum precipitates to remove soluble arsenic 
concentrations to an acceptable level. 

Thus far, pilot-scale test results have not shown a consistent pattern of data to understand the 
long-term adsorption effects of successive regeneration on aging media, but data provided by AA 
suppliers suggest that as much as 3 percent of the media may be dissolved by the concentrated 
caustic regenerant solution. A 3 percent loss of media during each regeneration would cause a 
50 percent loss of the initial mass of media after 23 cycles. Therefore, even though effective run 
lengths could be as long as a month using fresh AA media, it is a real possibility that the media 
would have to be replaced more frequently. 

5.1.1.5 Implementation 

Conventional activated alumina treatment in a centralized facility would include the following 
process units: AA media vessels, storage and feed equipment for both caustic and acid, spent 
regenerant processing, residuals handling, and fluoridation equipment (if desired). In addition to 
arsenate, AA treatment is also highly selective for fluoride (initially present at 0.6 mg/L in Fallon 
water), which would need to be replenished if residual fluoride concentrations are desired in the 
product water. Hydrochloric acid would be required for adjusting the highly alkaline raw water 
to a more suitable operating pH, secondary pH adjustment of regenerated resin, and possibly for 
spent regenerant treatment. Sodium hydroxide solution would be utilized for final pH 
adjustment of product water, as well as for AA media regeneration. When compared to other 
similarly effective treatment processes for arsenic, the operation, handling, and the cost of 
chemicals in conventional AA treatment are relatively high. 
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The process operation of the AA treatment technology can be continuous when multiple 
exchange vessels are employed, particularly given the long run cycles that can be achieved. Full 
automation and monitoring of this process would be possible without risk of substantial arsenic 
leakage into the product water if run cycles were preset and the volume of AA media regularly 
maintained with new material. Product water consumption would occur at the end of run cycles 
during media backwashing, rinsing and regeneration. The amount of water consumed by this 
stage of the process would be minimal (<1 percent of the process stream). 

Treatment residuals from the AA process would include aluminum-based sludge from treatment 
of spent regenerant and concentrated supernatant (treated, clarified regenerant) consisting of 
elevated concentrations of sodium, chloride, and sulfate. Evaporation of the concentrated 
regenerant would be a likely disposal option, with the dewatered sludge being disposed in an 
approved landfill, depending on the applicable disposal criteria. However, because little 
information is available on the stability of aluminum-based sludge containing high levels of 
arsenic, it is possible that the sludge would be classified as hazardous. 

5.1X6 Rating of Activated Alumina 

The criteria presented on Table 3 have been evaluated for AA and are rated on the following 
table. A brief explanation of each rating is also provided. 


Table 3 Criteria Rating for Activated Alumina 


Criterion 

Rating 

Explanation of Rating 

1. Effectiveness 

4 

95 percent reduction demonstrated for an initial concentration of 0.1 mg/L. 

2. Treated Water Quality 

1 

Substantial TDS increase due to pH adjustments. 

3. Water Use/Recovery 

3 

Water losses due to make-up of regenerant solutions and evaporation of 
spent solutions are minor. 

4. Raw Water Composition 

1 

Sulfate concentrations diminish adsorption capacities. High pH and 
alkalinity significantly increase chemical consumption of process. 

5. Residuals Management 

2 

Stability of aluminum sludge unknown. Evaporation required for treated 
spent regenerant 

6. Ease of Operation 

3 

Process can be automated. Regeneration involves several hazardous 
chemicals. 

7. Initial Cost 

3 

Process equipment is relatively simple. Media is moderately expensive. 

8. Annual Cost 

2 

Chemical consumption is substantial. Media replacement possible. 
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5.1.2 Strong-Base Anion Exchange 

Modern ion exchange for treatment of trace inorganic contaminants involves utilization of 
synthetic resins that have high exchange capacities relative to natural forms, such as zeolites. 
The functional treatment aspect of the process is accomplished by “trading” undesirable ions in 
solution for others that are more desirable (i.e., one HASO 4 2 ' for two Cl'). In practice, anion 
exchange, which is applicable to arsenic, occurs almost exclusively with synthetic resins. Resins 
are classified based on their ability to separate salts from solution, with strong-base resins 
possessing greater separation ability than weak-base resins. It is the functional group, the part of 
the resin where exchange occurs, that dictates its classification. The functional groups that are 
associated with anionic resins are quaternary ammonia and tertiary amines, both capable of 
exchanging either Off or Cl\ 

There are two primary aspects to consider in ion exchange operation. The first is the order of 
selectivity; this is a parameter that indicates which ions will be preferentially removed from 
solution. In low ionic strength solutions, ions having higher valence states and smaller ionic 
radii are generally preferred. For the Fallon groundwater, anionic constituents other than As 5 ^ 
that would be relevant to the order of selectivity include sulfate, bicarbonate, and chloride. The 
other aspect to consider is the exchange capacity, which is a parameter that describes the number 
of ionic sites per unit weight or volume of resin. This parameter is usually expressed in 
milliequivalents per gram of dry resin (meq/g). The exchange capacity is an indicator of the 
mass of contaminant that can be applied to the exchange material before resin exhaustion, and 
subsequent contaminant breakthrough, occurs. The operating exchange capacity of a resin for a 
particular water chemistry is one of the most important properties to define when evaluating or 
designing an ion exchange process. 

5.1. 2.1 Strong-Base Anion Exchange Effectiveness for Arsenate 

Of the two types of anionic resins available, strong-base anion exchange (SBAE) resins are more 
suitable for removal of arsenic because they operate over a range of pH values. The ability of 
SBAE treatment to reduce As 5+ concentrations to very low levels has been clearly demonstrated. 
Recent test work has shown that for an initial As 3+ concentration of 0.015 mg /L, in the presence 
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of chloride, nitrate, and sulfate, effluent arsenic concentrations could be easily maintained below 
0.002 mg/L (Ghurye and others, 1999). Using SBAE resins from four different manufacturers, 
these researchers also demonstrated that effluent arsenic concentrations below 0.001 mg/L could 
be maintained for each resin. 

In work performed by the University of Houston for the City of Albuquerque, using EPA’s 
mobile drinking water treatment research facility, arsenic concentrations were reduced to levels 
below 0.002 mg/L for run lengths equivalent to 640 bed volumes (Clifford, 1999). This is 
significant because the groundwater used in that study has similarities to the City of Fallon in 
that sulfate was measured at 82 mg/L (compared to 87 mg/L at Fallon), in addition to the 
presence of silica and alkalinity. 

5.1 .2.2 Effects of Competing Ions 

The effect of competing anions, particularly sulfate, is significant in strong-base anion exchange 
for arsenate. Because sulfate is adsorbed in preference to As 5+ , and it is normally present in 
much higher concentrations, this anion can significantly decrease the number of bed volumes 
that can be treated before breakthrough of arsenic. Other anions that may compete with arsenic 
are silica, bicarbonate, nitrate, and fluoride, although their effect would be small compared to 
sulfate. 

Ghurye (1999) found that when the influent sulfate concentration was increased from 40 to 100 
mg/L, a 2.4-fold decrease in the number of treated bed volumes (before arsenic breakthrough) 
occurred. However, arsenic leakage (effluent arsenic concentration) through the ion exchange 
column prior to breakthrough remained below 0.002 mg/L, regardless of the sulfate 
concentration (which was as high as 220 mg/L). While the presence of sulfate may significantly 
affect the mode of operation of this process, it does not appear to affect treatment effectiveness. 
An upper concentration limit of 150 mg/L sulfate is suggested as a criterion for selecting ion 
exchange for arsenic removal (Clifford, 1999). 

5.1.2.3 Peaking Effect at Exhaustion 

As the exchange capacity of SBAE resin becomes exhausted (the point when available exchange 
sites are fully depleted), there is a potential for arsenic to leak through the resin bed at 
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concentrations that exceed those in the influent (commonly referred to as “peaking”)- The 
peaking effect occurs at exhaustion because sulfate ions, or other preferential anions relative to 
arsenic, rapidly displace arsenic from exchange sites. Although there are several factors that will 
have an effect on peaking, data generated by Ghurya and Clifford (1999) suggest that peaking 
factors (the ratio of peak to influent concentration) become higher as influent sulfate 
concentrations increase. For sulfate concentrations in the 80 to 100 mg/L range, peaking factors 
between 2.5 and 4 were observed. In practice, protection against arsenic peaking can be 
accomplished by designing multiple exchange vessels in a parallel circuit. 

5.1. 2.4 Implementation 

Treatment of arsenic in a centralized facility that utilizes SBAE would include installation of the 
following units: exchange vessels, backwash and resin regeneration equipment, chemical 
storage and preparation, spent regenerant solution processing, and residuals handling. Assuming 
that a chloride-form resin is used, the regenerant solution would likely consist of a 1 to 3 normal 
solution of sodium chloride. The spent regenerant that requires processing would be a 
concentrated sodium/sulfate/chloride/bicarbonate solution that contains as much as 10 mg/L 
arsenic (assuming 1 percent of the process stream is wasted). Before disposal of this solution, 
presumably involving an evaporation pond, arsenic should be reduced to an acceptable 
concentration and transferred into a stable residual. Clifford (1999) suggests using conventional 
coagulants to reduce arsenic levels in spent regenerant solutions. Other possibilities for arsenic 
reduction in this solution are coprecipitation with gypsum or calcite. Because treatment with 
ferric iron at high enough doses has been demonstrated to produce a non-hazardous, dewatered 
sludge (Clifford, 1999), it is assumed that conventional disposal would be possible for this 
residual. 

The process operation of the SBAE technology can be continuous when multiple exchange 
vessels are employed that have unique backwash/regeneration cycles. Assuming that a high 
number of bed-volumes can be safely achieved for a typical treatment run (400 bed volumes), 
this process can be fully automated and monitored without risk of substantial arsenic leakage into 
the product water. Because the SBAE process requires product water for make-up of regenerant 
solutions that are eventually disposed of, it would not completely recover the entire influent 
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stream. For this type of a treatment process, it is estimated that less than 2 percent of the process 
stream would be wasted. 


5.1.2.5 Rating Strong-Base Anion Exchange 

The criteria presented on Table 4 have been evaluated for SBAE and are rated on the following 
table. A brief explanation of each rating is also provided. 


Table 4 Criteria Rating for Strong-Base Anion Exchange 


j Criterion 

Rating 

Explanation of Rating 

1 1, Effectiveness 

4 

Highly effective to low concentrations. 

2. Treated Water Quality 

4 

Expect a slight decrease in TDS as chloride exchanges for sulfate and 
other anions. 

3. Water Use/Recovery 

2 

Water losses due to make-up of salt regenerant solutions and evaporation 
of spent solutions are minor. 

4. Raw Water Composition 

2 

Increased sulfate decreases adsorption capacity, but does not impact 
overall effectiveness for arsenic removal. 

5. Residuals Management 

3 

Iron sludge assumed to be non-hazardous. Evaporation required for 
spent regenerant. 

6. Ease of Operation 

3 

Process can be automated. Regeneration is frequent, but does not involve 
hazardous chemicals. 

7. Initial Cost 

_ 3 

Process equipment is relatively simple. Media is moderately expensive. 

8. Annual Cost 

3 

Primary chemical, NaCl, is relatively inexpensive, Media replacement is 
not anticipated. 


5.1.3 High-Pressure Membrane Separation 

Although the term “high-pressure” is used to describe this treatment alternative, the actual 
operating pressures normally applied for treatment of groundwater supplies (100 to 250 psi) are 
much lower than those used in desalting processes (>600 psi). The process of high-pressure 
membrane separation is distinguished from low-pressure filtration processes by the types of 
compounds that can be removed. While low-pressure filtration (micro- and ultrafiltration) is 
usually effective for particulate compounds such as colloids and organic matter, high-pressure 
filtration (nanofiltration and reverse osmosis) involves the use of semi-peimeable membranes 
that, under sufficient driving pressures, will separate molecular-sized compounds, such as 
soluble arsenic anions (Brandhuber and Amy, 1998). Another membrane-based process, 
electrodialysis, is also capable of separating molecular compounds, but is not considered in this 
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evaluation primarily because the amount of published test work and applications specific to 
arsenic are limited. 

Both nanofiltration (NF) and reverse osmosis (RO) membrane separation processes operate 
under similar principles that are described by inorganic solute transport models. Extensive 
theoretical descriptions of these models can be found in textbooks and in manufacturers’ guides. 
In simple terms, these models provide a basis for predetermining, under a given set of conditions, 
the amount of clean water that can be passed through the membrane (permeate flux) and the 
percent removal of a .particular contaminant (solute rejection). In general, when testing and 
designing for a high-pressure membrane separation process, the applicable parameters involve 
membrane module configuration, membrane type and material, operating feed-water pressure, 
contaminant rejection, and product water recovery. 

A typical high-pressure membrane system consists of using multiple-stage pumps to deliver feed 
water to the membrane surface. The feed water, which is usually pretreated to reduce fouling 
potential, is separated by the membrane into a permeate stream and a concentrate stream. The 
ratio of these two streams (described by the recovery rate) is physically dictated by the feed 
stream water quality (TDS concentration) and the number of stages utilized in the process. 
Staging refers to the sequential passage of the concentrate stream through different membrane 
modules. Typically, the degree of permeate flux and solute rejection decreases for each 
successive stage. In high water-demand areas where a high percentage recovery of the feed 
water stream is essential, a multiple-staged process would be used to maximize the permeate 
stream flow rate. 

5.1.3.1 Effectiveness of High-Pressure Membrane Separation for Arsenic 

The ability of high-pressure membrane separation processes to remove arsenic from solution has 
been understood for several decades. Early test work performed using reverse osmosis 
membranes showed that As 5+ removals (>90 percent) were much higher than for As 3+ (<70 
percent) (Huxstep and Sorg, 1981; Schneiter and Middlebrooks, 1983). More recent work 
utilizing advanced membrane materials (aromatic polyamide composites) indicate that As 5+ 
removals greater than 95 percent, and up to 99 percent, can be achieved under a variety of 
operating conditions (Waypa and others, 1997). Waypa and others (1997) showed that at pH 8 
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and a feed water As 5+ concentration of 0.05 mg/L, rejections exceeding 97 percent could be 
consistently achieved by both NF (80 psi) and RO (200 psi) membranes at 20 °C (rejection 
increases at lower temperatures). This type of performance was demonstrated in both low and 
high (2,000 mg/L) TDS solutions. These tests were conducted only as single-stage processes and 
therefore did not provide solute rejections for As 5 * under multi-stage, high-recovery conditions. 

5.1.3.2 Effect of Increased Recovery Rates 

Due to limitations in water use and recovery, the application of high-pressure membrane 
separation to the City of Fallon would require that high permeate recoveries be employed for this 
process. As discussed above, increasing process recovery rates can be accomplished by staging 
the membrane system to provide a sequential reduction in the amount of concentrate stream 
flow. Potential decreases in As 5 * rejection can occur as the characteristics of the concentrate 
solution change at each successive stage. Although the degree of this occurrence is difficult to 
predict, it is more certain that the concentration of As 5 * in the permeate stream will increase as 
the constituent level in the concentrate stream increases, assuming a consistent solute rejection 
percentage at each stage. For example, at high recovery rates the level of As 5 * in the concentrate 
stream may approach 0.5 mg/L, which would result in permeate concentrations in the range of 
0.01 to 0.02 mg/L (assuming 97 percent rejection). This type of analysis suggests that achieving 
high recovery rates (to minimize water losses) may prohibit this technology from meeting a 
0.005 mg/L standard. 

5.1.3.3 Solubility Limitations on Recovery 

As recovery rates increase so does the potential precipitation of sparingly soluble salts, and 
concomitant fouling of the membranes. The scaling compounds that are usually of greatest 
concern are CaCOs, CaS(V2H20, CaFz, BaSCh, SrSC> 4 , and SiC> 2 . Because of the low 
concentrations of calcium, barium, and strontium in the City of Fallon groundwater supply, silica 
would be the most important constituent to consider. At an initial concentration of 28 mg/L, 
silica would be predicted to be present at concentrations above saturation for membrane 
processes operating at high recovery rates and high rejection. However, with the use of anit- 
scalants, a common practice to protect membrane elements and provide efficient operation, it 
may be possible to counter potential scaling from silica. 
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5.1.3.4 Implementation 

For complete recovery of feed water to a high-pressure membrane separation facility, the 
following system units would likely be required: pretreatment pH adjustment and 
microfiltration, an array of multiple-stage NF or RO membranes, concentrate stream treatment 
processing, and residuals handling. Complete recovery of the process influent stream could be 
accomplished by maximizing the permeate recovery (>80 percent), treating the concentrate 
stream for arsenic, and blending the two to produce an effluent stream that has low residual 
arsenic concentrations. 

Assuming that an 80 percent recovery by the NF or RO membranes could be accomplished, the 
treatment process for arsenic in the concentrate stream would be an approximate 0.7 mgd, 
continuous-flow precipitation process that utilizes ferric chloride or alum (in addition to 
clarification and filtration). Depending on the level of arsenic achieved by the concentrate 
recycling, and to a lesser degree the As 5+ rejection by the high-pressure membranes, the product 
water from the concentrate treatment could either be blended with the membrane permeate or 
recycled back to the membrane feed stream. Because salts, in the form of pH adjustment 
chemicals and coagulating agents, would build up in the process as a result of recycling, the most 
feasible operation of this system would require adequate removal of As 5t from concentrate to 
allow blending with the membrane permeate. 

The design of membrane separation processes are typically modularized for ease of operation 
and maintenance. As permeate fluxes decline over extended operation, membrane modules 
occasionally need to be taken off line and cleaned to remove potential fouling material such as 
biofilms and scales, or to replace damaged membrane elements. By modularizing, continuous 
process operation can be maintained while individual modules are cleaned, regenerated, or 
replaced; this also simplifies troubleshooting for potentially damaged elements. Full automation 
and process monitoring can be achieved using a central control station. 

The most difficult operational aspect of this type of process is achieving complete recovery of 
the feed water stream. This is because the high coagulant doses required for treatment of the 
expected arsenic concentrations (approximately 0.5 mg/L at 80 percent recovery) in the 
concentrate stream would increase the potential for process upset or arsenic spikes in the blended 


City of Fallon, Nevada 


P- M0062S.TREA TM&ValtemevaUoc 


Draft 

18 


Shepherd Miller , Inc 
September 1, 2000 



253 


water. Also, since the ratio of coagulant dose (for a specified level of removal) to initial arsenic 
concentration usually decreases as initial arsenic concentrations increase, the amount of 
coagulant and mass of residual produced in this step would be less than that expected for 
enhanced coagulation process that treats the entire influent stream. Because the dewatered 
sludge from concentrate treatment would be similar to that for SBAE regenerant treatment, it is 
assumed that conventional disposal would be possible. 

5.1.3.5 Rating High-Pressure Membrane Separation 

The criteria presented on Table 5 have been evaluated for high-pressure membrane separation 
and are rated on the following table. A brief explanation of each rating is also provided. 


Table 5 Criteria Rating for High-Pressure Membrane Separation 


Criterion 

Rating 

Explanation of Rating 

1. Effectiveness 

1 

95 to 99 percent arsenate rejections are possible for a single-stage 
system. Multiple stages will concentrate arsenic and increase 
permeate concentrations. 

2. Treated Water Quality 

2 

For concentrate treatment and blending scenario, T.DS concentrations 
would be expected to increase slightly. 

3. Water Use/Recovery 

3 

Effective treatment and blending of concentrate stream would allow 
almost complete recovery. 

4. Raw Water Composition 

3 

Concentration effecis at high recovery rates may cause scaling. 

5. Residuals Management 

3 

Iron sludge assumed to be non-hazardous. Evaporation not necessary 
if treated concentrate can be blended. 

6. Ease of Operation 

2 

Process can be automated. Monitoring staged recoveries and effect on 
concentrate treatment is difficult. 

7. Initial Cost 

2 

Requires relatively large number of treatment units and membrane 
arrays to achieve high permeate recoveries. 

8. Annual Cost 

2 

Power demand for membrane operation is high. Chemical 
requirement for concentrate treatment is high. I; 


5.1.4 Enhanced Metal Coagulation 

The process of chemical coagulation involves the addition of metal salts that dissolve, undergo 
hydrolysis, and form precipitates in the treatment stream. Conventional metal salts in drinking 
water treatment include alum (aluminum sulfate) and ferric chloride, although lime, ferrous 
sulfate, aluminate, silica, and aluminum chloride have also been applied. The amorphous 
precipitates that form during coagulation provide adsorption sites for oppositely charged 
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particles or molecules. These charged compounds can then be removed from solution by 
attachment to the precipitates, a mechanism referred to as surface complexation, facilitating 
physical removal by sedimentation and/or filtration. 

In conventional coagulation, metal salts are added to solution in sparing amounts such that 
colloidal material is destabilized, allowing it to be physically removed. Enhanced coagulation, 
first employed as a method to remove natural organic material, involves the addition of excess 
chemical and adjustment of pH for maximizing the amount of adsorption sites for surface 
complexation of a target constituents, particularly trace inorganic contaminants. Adjusting the 
solution pH changes the ionic form of the constituent to be removed as well as the density of 
adsorption sites of the coagulant. 

5.1.4.1 Enhanced Coagulation Effectiveness for Arsenate 

The concept of enhanced coagulation for treatment of arsenic has been tested for decades. Early 
jar-testing showed that at moderate coagulant doses and at near-neutral pH values arsenate could 
be easily removed from solution in percentages exceeding 96 percent (Gulledge, 1973). These 
tests also showed that ferric iron was more effective for treatment of arsenic than alum. More 
recent bench-scale and pilot testing has confirmed that ferric iron is more effective for adsorption 
of arsenate (Cheng, 1994). Cheng found that in treatment of surface water containing spiked 
As 3+ concentrations as high as 0.128 mg/L, greater than 99 percent removal was achieved using 
30 mg/L ferric chloride. Results for similar tests using alum indicated a strong dependence on 
pH for effective treatment and a much lower removal percentage (57 percent) than ferric iron. 
Subsequent testing of arsenic removal by enhanced coagulation has therefore focused on ferric 
iron (Scott, 1995). 

5.1.4.2 Effect of pH 

The optimum pH range for adsorption of As 5+ using ferric iron as a coagulant is 5 to 7. 
Coagulation experiments using an iron to arsenic molar ratio of 112:1 showed percentage 
removal of As 5+ to decline from near 100 percent at pH 8 and lower, to approximately 80 percent 
at pH values near 9 (Hering and others, 1996). Research models predict that As 5+ removal 
efficiency is more dependent on pH than coagulant dose, suggesting that percent removals will 
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drop off significantly above pH 8.5 (Edwards, 94). Although the published data indicate that 
ferric iron is the most effective coagulant over a wide range of pH values, it is clear that a 
solution pH of 8 or less would be required for high percentage removals (>95 percent) of As 5+ . 
Other test work using high initial arsenate concentrations suggest that a pH of 8 is the 
approximate upper limit for efficient removal (Wang, 2000). Preliminary field experiments on 
Fallon groundwater by SMI show that a portion of the necessary reduction in pH may be 
achievable by a simple aeration process. 

In the case where the starting pH of Fallon water is 9.16, it is apparent that a reduction of the raw 
water pH would be necessary to attain high removal efficiencies with ferric iron coagulation. 
Because ferric iron generates acidity upon hydrolysis, the operating pH during enhanced 
coagulation would be less than the raw water pH. However, for the groundwater supply in 
Fallon, neglecting possible benefits from aeration, this acidity generation would be buffered by 
the existing alkalinity concentrations (approximately 4.3 meq/L). To achieve an operating pH 
near a value of 8, initial carbonate (CO3 2 ') concentrations indicate that approximately 0.4 nieq/L 
of acidity (complete conversion of 0.4 mmoles/L CC>3 2 ‘ to HCO3') would be required. Therefore, 
because the acidity generated by feme iron hydrolysis would likely exceed the acidity predicted 
to be required for sufficient pH reduction (i.e., pH 8), a separate addition of acid would probably 
not be required. 

5.1.4.3 Effects of Competing Ions 

The presence of sulfate, silica, and carbonate species may have a negative impact on the overall 
treatment effectiveness of ferric iron coagulation for removal of arsenate because these ions may 
compete for adsorption sites. While laboratory studies have shown sulfate (as high as 250 mg/L) 
and carbonate species to have negligible effects on arsenate removal, the impact of silica is 
greater (Meng and others, 2000). Meng showed that in the presence of 21 mg/L silica (10 mg/L 
silicon) and at a pH of 6.8 the adsorption density of As 3 * to ferric iron was reduced by a third. 
This effect was attributed to a reduced number of surface adsorption sites available to arsenic. 
However, at higher ferric iron concentrations (an approximate 13.5:1 molar ratio to arsenic), the 
effect of silica was determined to be insignificant below pH 7. This information is consistent 
with laboratory work performed by the University of Houston for the City of Albuquerque. 
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The level of phosphate (0.22 mg/L as phosphorous) in the Fallon groundwater appears to be too 
low to have a significant impact on ferric iron coagulation. The literature shows phosphate (at 
25 mg/L) to have an negligible effect on arsenic removal at pH 9, but the data also indicate that 
in the presence of calcium (120 mg/L) and phosphate, adsorption of As 5+ increased (Hering and 
others, 1996). 


5.1.4.4 Implementation 

Treatment of As !+ by enhanced coagulation with ferric iron would require construction of a 
centralized treatment facility that employs the following units: rapid mixing and flocculation, 
sedimentation, filtration, chemical feed systems, and residuals processing. The ferric iron 
coagulant concentration and type of filtration would influence the requirement for a 
sedimentation unit; this unit would provide primary clarification prior to filtration. Residual 
processing would entail sludge thickening and dewatering components to reduce the volume and 
mass of sludge to be disposed. While most sludges generated in coagulant process are non- 
hazardous (TCLP compliant), the high level of arsenic to be removed from the Fallon water 
supply may alter this character. This is important because disposal in a designated site for 
hazardous materials would significantly impact overall sludge disposal costs. Until tests are 
performed on a typical sludge sample, it is assumed for this evaluation that conventional disposal 
in a local landfill would be acceptable. Liquid process residuals would not be generated by 
enhanced coagulation. 

The possibility of process operation interruption would only occur during backwashing of 
filtration units. By modularizing filtration units into multiple compartments, continuous process 
operation could be maintained while individual filtration units are backwashed and cleaned. Full 
automation and process monitoring can be achieved using a central control station. Because 
arsenic is physically removed from the product stream and waste solutions are not produced, 
complete recovery of the influent stream would be a likely scenario for this process. 

5.1.4.5 Rating Enhanced Coagulation 

The criteria presented on Table 6 have been evaluated for enhanced coagulation and are rated on 
the following table. A brief explanation of each rating is also provided. 
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Table 6 Criteria Rating for Enhanced Coagulation 


Criterion 

Rating 

Explanation of Rating 

1 . Effectiveness 

3 

Capable of achieving concentrations below 0.005 mg/L. 

2. Treated Water Quality 

2 

IDS increased slightly from iron salt addition and possible pH 
adjustment 

3. Water Use/Recovery 

3 

Complete recovery of influent stream possible. 

4. Raw Water Composition 

4 

Potential interference from silica and phosphate easily handled by minor 
operating adjustments. 

5. Residuals Management 

4 

Iron sludge assumed to be non-hazardous - only waste stream. 

6. Ease of Operation 

3 

Full automation and continuous operation possible. 

7. Initial Cost 

4 

Required process units have a relatively low cost. 

8. Annual Cost 

4 

Iron coagulant, the primary chemical, is relatively inexpensive. Power 
demand for filtration and filter replacement are anticipated to be 
minimal. j 


5.1.5 Adsorption onto Granular Ferric Hydroxide 

Granular ferric hydroxide was recently introduced for drinking water applications specific to 
arsenic (Driehaus and others, 1998). The process relies on the adsorption capabilities of hydrous 
ferric oxides, and can be utilized in fixed-bed media reactors. Even though the technology is still 
considered to be in the development phase as adsorption capacities and regeneration potentials 
are being refined, preliminary data generated by Driehaus and others (1998) indicate a high 
potential effectiveness for As 5+ . In these tests, this material demonstrated adsorption capacities 
for As 5+ as high as 8.5 g/kg of media (a range of 3.2 to 8.5 g/kg was determined for several 
tests), and bed volume capacities that exceeded 30,000 (to 0.01 mg/L). Some competing anions 
(phosphate) exhibited an effect on As 5+ adsorption, while others did not (sulfate and chloride). 
The effect of pH on adsorption to granular ferric hydroxide does not appear to be as significant 
as that observed for activated alumina. Significant removal efficiencies were observed at an 
operating pH of 7.8. 

Given that the granular ferric hydroxide appears to have relatively large bed volume capacities, 
long treatment runs could be achieved with this media. At exhaustion, the recommended method 
for managing the media is landfill disposal because the potential for efficient regeneration 
appears limited. However, the relatively high cost of the material may prohibit direct disposal as 
an option and potentially favor regeneration as the preferred management option. Preliminary 
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costs provided by one North American supplier of granular ferric hydroxide are estimated to be 
in the range of $20,000 to $25,000 per ton. Assuming a 3.6 mgd treatment facility, initial arsenic 
concentrations of 0.1 tng/L, and an adsorption capacity of 8.5 g/kg, this translates to 
approximately $1.3 million per year for media replacement alone. 


5.1.5.1 Rating Granular Ferric Hydroxide 

The criteria presented on Table 7 have been evaluated for granular ferric hydroxide and are rated 
on the following table. A brief explanation of each rating is also provided.. 


Table 7 Criteria Rating for Granular Ferric Hydroxide 


Criterion 

Rating 

Explanation of Rating 

1. Effectiveness 

2 

95 percent reduction is possible, but not clearly demonstrated. 

2. Treated Water Quality 

3 

Slight increase in TDS from initial pH adjustment. 

3. Water Use/Recovery 

4 

Complete recovery possible if media not regenerated. 

4. Raw Water Composition 

3 

Possible interference of competing anions, such as phosphate. 

5. Residuals Management 

2 

Frequent disposal of media required if regeneration not possible. 

1 6, Ease of Operation 

4 

Process operation similar to AA and SBAE. Regeneration not needed if 
media is replaced at exhaustion. 

7. Initial Cost 

1 

Cost of media is projected to be high. 

1 8. Annual Cost 

1 

Disposal of exhausted media would require relatively frequent replacement J 
at high cost. i 


5.1.6 Adsorption onto Metal-Oxide-Coated Sand 

Metal-oxide-coated sand represents an innovative process for adsorption of aqueous arsenic 
species. The coated sand grains are generally prepared by mixing with metal solutions, drying at 
various temperatures to form different degrees of crystallization, and cleaned with distilled 
water. The operation of this technology for full-scale treatment is presumed to be similar to 
other adsorption processes, in which water is passed through a fixed bed of media. For As 5+ , 
metal-oxide-coated sand has been shown to be most efficient at slightly acidic pH values for 
extended contact times, and when natural organic matter (a significant competitor for adsorption 
sites) is not present tests (Benjamin and others, 1996). 

The technology is particularly attractive because it represents treatment in a single system unit 
that utilizes a relatively inexpensive media. The downside is that the technology has not been 
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extensively studied, and the lack of reliable, available information in the literature suggests that 
this is a poorly understood process for full-scale implementation. In different laboratory studies, 
both Fe 3+ and Mn 4+ have been used as sand coatings in which removal efficiencies and 
breakthrough bed volumes were determined by column tests (Joshi and Chaudhuri, 1996; Bajpai 
and Chaudhuri, 1999). The key finding in these column tests was that for initial arsenic 
concentrations of 1.0 mg/L and extended contact times (50 to 75 minutes), both iron- and 
manganese-coated sand reduced concentrations to below 0.01 mg/L (>99 percent) for 
approximately 150 bed volumes. During successive test runs to breakthrough concentrations, 
regeneration of the coated sand with 0.2 normal NaOH solution was able to recover 
approximately 95 percent of the adsorbed arsenic. In other test work, where the number of 
treated bed volumes was significantly higher, release of arsenic from the media during 
regeneration was poor (<50 percent), suggesting that successive run cycles will have 
substantially reduced run times (Benjamin and others, 1996). 

Based on a limited amount of data, the metal-oxide-coated sand technology appears to be a 
highly effective process that has potential for reducing As 5+ concentrations from 0.1 to 0.005 
mg/L. Although the available published data indicate positive test results, many data gaps 
regarding the full-scale implementation of this technology have yet to be adequately determined, 
such as; 

1 . The effect of preparation methods on adsorption capacity 

2. Optimization of contact times for high initial arsenic concentrations 

3. Loss of metal coating during operation and regeneration 

4. Long-term effects of poor regeneration 

5. Chemical stability and disposal of spent media. 

Because many of the important parameters relevant to this technology are currently unknown, 
evaluation and comparison of this alternative is impossible. Therefore, using the lack of 
necessary information for this process as a basis, despite its apparent effectiveness for As 5+ , 
metal-oxide-coated sand is not evaluated further. 
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5.1.7 Lime Softening 

Softening of water with lime involves precipitation of calcium (as CaCC> 3 ) and magnesium (as 
Mg[OH] 2 ) by increasing the solution pH (with lime, Ca[OH] 2 ) to a point where these minerals 
are least soluble. Although As 5+ removal during lime softening has been proposed to occur by 
adsorption mechanisms or formation of arsenic-bearing solids, more recent data indicate that it is 
adsorption processes (McNeill and Edwards, 1997) that account for its removal, particularly 
when Mg(OH )2 is generated. These recent data indicate that effective As 5+ removal (>90 
percent) occurs when solution pHs exceed 11, in the region where Mg(OH) 2 forms (significant 
calcite formation occurs at pH 10 and above), and the degree of As 5+ removal by calcite was 
found to be limited (approximately 30 percent). In addition, full-scale treatment plant data, 
which show increasing As 5+ removal with increasing pH, support removal induced by Mg(OH )2 
precipitation (McNeill and Edwards, 1995). 

Although the City of Fallon groundwater contains sufficient alkalinity to form calcite (assuming 
the addition of calcium as Ca[OH] 2 ), the initial level of magnesium (0.5 mg/L) would 
significantly limit the amount of Mg(OH )2 available for adsorption of As 54 . McNeill and 
Edwards (1997) found that when adding 0.5 mg/L Mg (as preformed Mg[OH] 2 ) to solutions 
containing various concentrations of As s+ (0.005 to 0.16 mg/L), a consistent removal efficiency 
of 37 percent was observed, far below that required for an initial concentration of 0. 1 mg/L 
arsenic. 

Without a pretreatment addition of magnesium to the groundwater supply, it appears that a 
sufficient reduction in arsenic concentrations is infeasible with lime softening. In addition, 
because the highest arsenic removal efficiencies are achieved at very high pH values (>11.5), 
where the highest negatively-charged arsenate species (AsCL 3 ') predominate, a considerable 
amount of acid would be required to return the pH back down to an acceptable range (6.5 to 8.5) 
(Kartinen and Martin, 1995). Therefore, using the current Fallon groundwater quality as a basis, 
As 5+ removal by lime softening is not rated, and will not be evaluated further. 

5.1.8 Granular Activated Carbon 

The traditional application of activated carbon has typically been limited to removal of organic 
hydrocarbons, chlorine compounds, and other organic material that affect the aesthetic qualities 
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(taste, odor, color) of drinking water. The mechanism of removal for this material is adsorption, 
which is highly effective due to its highly-porous structure and large surface areas, in addition to 
the density of functional adsorption sites that result from activation (a process of oxidation at 
high temperature). Granular activated carbon is used in water treatment in the form of a fixed 
bed where water can flow through the media by gravity or under pressure. Like most adsorption 
media, activated carbon has a finite adsorption capacity that, when exhausted, can be replenished 
by reactivation. While conventional reactivation of activated carbon consists of dehydration, 
thermal degradation and volatilization of adsorbed compounds, and oxidation at high 
temperature, the reactivation process for inorganic compounds would require an additional step 
to desorb metal compounds, presumably with a high-strength acid. 

The amount of test work data available for removal of As 5 * with granular activated carbon is 
limited. Early literature on the subject predicted a high adsorption potential for arsenic by 
activated carbon, primarily due to the presence of arsenate as an anion in moderately acidic 
solutions (Sigworth and Smith, 1972). However, subsequent test work conducted has indicated 
that As i+ adsorption by this material is moderate (Kuhlmeier and Sherwood, 1996; Huang and 
Vane, 1 989). In batch tests, using a variety of granular and powdered activated carbons from 
several manufacturers, Huang and Vane (1989) found that in the pH range of 6 to 8, As 5 * 
removal after 4 hours of contact ranged from less than 10 percent to a high of 85 percent. This 
test work also found that adsorption of As 5 * by activated carbon was enhanced by first 
precoating the media with ferrous iron. Other researchers have also found that activated carbon, 
while moderately capable of removing As 54 , is made most effective when activated by metals 
(Rajakovic and Mitrovic, 1992). 

The granular activated carbon process has not been demonstrated to be effective (>95 percent) 
for As 5 *. It only approaches highly efficient removal at long contact times and at an acidic pH (4 
to 5) (Huang and Vane, 1989). The limited data that are available for As 5 * treatment with the 
granular activated carbon process, and its apparent moderate effectiveness, preclude further 
evaluation of this alternative treatment process. 
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5.2 Point of Use Treatment 

Point of use (POU) treatment would be accomplished by installation of a contaminant control 
device at the point of consumption, such as a kitchen tap in a private residence. The utilization 
of POU systems is most common for communities where the water supply comes from private 
wells, or when centralized treatment does not present itself as cost prohibitive. The primary 
advantage of a POU system is that the volume of water requiring treatment is reduced to a 
fraction of the total demand. Potential disadvantages are individual system monitoring, 
replacement of treatment units, inadvertent usage of untreated water from outside taps, and 
continuous public education. 

Another alternative related to POU systems is point of entry (POE) treatment, where the 
contaminant control device is placed at the user’s main supply line and all water entering the 
residence is treated. This approach eliminates the possibility of inadvertent use of untreated 
water. However, due to the increased amount of water that would require treatment in a POE- 
based system, its size would be significantly larger (and more costly) than a POU system. The 
principal application of a POE system would be for cases in which skin adsorption and inhalation 
pathways of the contaminant are important, particularly when centralized treatment is not a 
viable alternative. Because this is not the case for arsenic, further evaluation of POE systems is 
not warranted. 

For arsenic, POU systems have been evaluated using activated alumina, ion exchange, and 
reverse osmosis technologies (Fox and Sorg, 1987; Fox, 1989). Under proper operating 
conditions, these technologies are particularly effective for As 5 *, as discussed in previous 
sections. This represents a potential advantage to the City of Fallon, because the groundwater 
arsenic is exclusively As 5 *, suggesting that if POU systems axe employed, pretreatment pH 
adjustment is all that would be required. Pretreatment pH adjustment would likely be applied to 
the entire water supply because adequate control of chemicals and operating pHs at each 
household would be difficult, particularly for intermittent operation. 

Of the three technologies demonstrated by Fox (1989), activated alumina and ion exchange 
would be considered most suitable for a POU system for the City of Fallon. Reverse osmosis is 
unattractive because this technology is most effective at pressures that exceed the current 
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distribution system operating pressures. For effective application of RO, booster pumps would 
be required at each system unit. In addition, expected low recovery rates (<20 percent) through 
the RO membranes would result in substantial water losses. There would also be potential 
concerns from using activated alumina and ion exchange in POU systems. In particular, 
activated alumina may entail significant chemical consumption for adjustment of pH to produce 
effective treatment, and use of ion exchange would entail the risk of peaking concentrations upon 
exhaustion. 

The responsibility of maintaining a POU-based system would lie with the public water supplier. 
These responsibilities would include monitoring, repair, replacement, and managing the 
exhausted materials. Managing the spent media may involve building a facility for regenerating 
media and disposing of arsenic residuals, or it may involve contracting with a supplier that 
handles these services. A program of continuing public education would also be needed. The 
approach taken for managing these aspects of a POU-based system would depend on the 
reliability of the technology, acceptable risks, and potential costs. 

5.2.1 Rating Point of Use Treatment 

The criteria presented on Table 8 have been evaluated for point of use treatment with ion 
exchange and are rated on the following table. A brief explanation of each rating is also 
provided. 


Table 8 Criteria Rating for Point of Use Treatment 


Criterion 

Rating 

Explanation of Rating 

1 . Effectiveness 

4 

Concentration reductions to 0.005 mg/L have been demonstrated. 

2. Treated Water Quality 

3 

TDS may decrease slightly for ion exchange, increase slightly for 
activated alumina. 

3. Water Use/Recovery 

3 

Minimal water loss at point-of-use. Some water losses would occur 
during processing of spent media. 

4. Raw Water Composition 

2 

The effects on IX and AA are moderate. 

5. Residuals Management 

1 

Collection and regeneration of spent media from individual systems 
involves high labor costs. 

6. Ease of Operation 

I 

Although the resident assumes operation, the City assumes 
responsibility for maintaining operation and performance and education. 

7, Initial Cost 

2 

Purchase and installation of individual systems correlates to a high unit 
cost 

8. Annual Cost 

2 

System monitoring costs are relatively high when compared to 
centralized treatment 
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6.0 ALTERNATIVE WATER SUPPLIES 

Another option for the City is to utilize a water source having a lower concentration of arsenic 
such that water treatment for arsenic removal is not required. This new water source could be 
used alone to eliminate the need for treatment altogether (other than disinfection), or mixed with 
the existing water source to greatly reduce treatment costs. Potential water sources have been 
investigated by others (Water Research & Development, Inc., 2000) for quantity, quality, and 
availability. The WRDI report summarizes the potential of using surface and/or groundwater 
obtained from the Lahontan Valley as well as groundwater obtained from Dixie Valley. 

Based on the WRDI report, SMI concludes that these alternate water supplies would be at least 
as problematic as the City’s existing water supply. The Lahontan surface water alternatives are 
all impacted by recent court decisions. If these court decisions are enacted, Lahontan surface 
water would not be available for the city’s use due to prior appropriation. Even if these surface 
waters were available, the water wold have to be transmitted a considerable distance to Fallon, 
then treated to comply with provisions of the Safe Drinking Water Act, the Surface Water 
Treatment Rule, and potentially the Enhanced Surface Water Treatment Rule (currently being 
developed by EPA). These regulations would require extensive treatment of the Lahontan 
surface water, including disinfection (possibly by means other than chlorination), and filtration at 
a minimum. These treatment costs, in addition to the transmission costs, are estimated to be 
much larger than those costs for arsenic removal in the City’s existing supply. 

The groundwater from the Lahontan Valley is also over-appropriated, assuming the recent court 
decisions are enacted (Water Research & Development, Inc., 2000). Even if these groundwaters 
were available, they would also have to be treated for arsenic removal because the total arsenic 
values measured in some of the valley wells range between 0.02 and 0.33 mg/L. 
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Groundwater from Dixie Valley is currently available for appropriation. Total arsenic values 
average 0.02 mg/L, but fluoride values in some of the wells exceed the MCL. Therefore, this 
water likely would also have to be treated for arsenic removal (depending on the final standard), 
and potentially fluoride removal. In addition to water treatment, this water would have to be 
transmitted to Fallon through a pipeline system over 25 miles long. 

Based on our review of these alternative water sources, SMI does not recommend using an 
alternative water source to replace or augment the city’s existing water supply. 
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7.0 POTABLE WATER USE REDUCTION 

As the city’s population grows, potable water demand will increase. As stated previously, the 
projected average daily demand in the year 2020 is 3.6 mgd. This estimate is based on an annual 
population growth rate of 3 percent from the current population of 8,280, and the existing 
metered water consumption rate of 240 gpcd. In order to reduce the average daily consumption 
rate, as well as the peak demand, a dual distribution system could be implemented within the 
existing service area and areas of new development. This dual distribution system could deliver 
treated water for potable use, and untreated water for irrigation and other non-potable water 
requirements. 

A dual distribution system would consist of two pipelines delivering treated and untreated water 
to each water user. Instead of using treated potable water for irrigation, stock watering, washing 
driveways, sidewalks, etc, untreated water obtained from the second delivery pipeline would 
supply this demand. 

A dual delivery system would require extensive retrofitting of the existing water distribution 
system. This would include adding a second pipeline and associated storage, valves, and other 
appurtenant equipment. For new areas of development, the dual distribution system could be 
constructed during the time of development. This would also require adding new pipelines from 
the water supply wells to the areas of new development, as well as storage capabilities. 

While a dual distribution system could reduce the size of a future water treatment plant, it would 
require significant capital investment in new delivery system infrastructure. Developing the costs 
associated with this new infrastructure is beyond the scope of this report. However, SMI 
recommends this method of reducing future water demand, and thus reducing the capacity of a 
future water treatment plant, should be evaluated further. 
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8,0 COMPARISON OF RATED ALTERNATIVES 

The alternatives identified have been evaluated for criteria applicable to this level of screening 
(Table 2). The available literature indicate that consistently achieving greater than 95 percent 
arsenic reduction in the City’s drinking water supply is possible using several demonstrated 
treatment technologies. Other innovative technologies appear to have promise, but their limited 
application makes it difficult to evaluate on a comparative level. For those technologies that 
were rated using Table 2 criteria, a summary of all results is provided in Table 9 below. 

Those technologies that were evaluated, but have not been demonstrated to be adequately 
effective for As 5+ , or had limited information available, were not rated and therefore eliminated 
from further evaluation. As described earlier, a scale of 1 to 4 was used, with “1” indicating the 
lowest rating, and “ 4 ” indicating the highest relative rating among the alternatives rated. The 
rationale for each score is presented in the specific alternative section. 


Table 9 Ratings Comparison for Suitable Technologies 



CRITERIA RATINGS 

Total 

ALTERNATIVE 

1 

2 

3 

4 

5 

6 

7 

8 


Activated Alumina 

4 

1 

3 

1 

2 

3 

3 

2 

19 

Strong-Base Anion Exchange 

4 

4 

2 

2 

3 

3 

3 

3 

24 

High-Pressure Membrane Separation 

1 

2 

3 

■n 

3 

2 

2 

2 

17 

Enhanced Coagulation 

mm 

2 

3 

4 

4 

3 

4 

4 

27 

Granular Ferric Hydroxide 

2 

3 

4 

3 

2 

4 

warn 

u 

Hill 


4 

3 

3 

2 

1 

1 

2 

2 

J s 


■■ 

■■ 


■■1 

■■ 

■H 

■ 

■ 

■■■ 


(1 ) Ability to consistently meet a treated arsenic standard of 0.005 mg/L? 

(2) How will the alternative affect the overall product water quality? 

(3) How much water is wasted in the process? 

(4) Is process effectiveness significantly affected by raw water quality? 

(5) Potential impact of handling and disposal of treatment residuals. 

(6) Ease of process control, automation, and operation. 

(7) Initial estimated capital costs. 

(8) Estimated operational, maintenance, and improvement costs. 


As Table 9 indicates, two treatment alternatives are clearly rated higher than the others, strong- 
base anion exchange and enhanced coagulation. Enhanced coagulation received the highest 
rating of all alternatives primarily because: (1) it is expected to consistently achieve treated water 
As 5 * concentrations below 0.005 mg/L, (2) it wastes negligible amounts of water and produces 
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only one waste stream, (3) its effectiveness is least affected by changes in raw water 
composition, and (4) it is probably the lowest cost alternative from both a capital and operating 
standpoint. The main factors of concern for this alternative would be the slight increase in TDS 
resulting from both pH adjustment and coagulant salt addition, and the relative size of a 
centralized facility which in practice can be slightly larger than the other alternatives discussed. 
Bench and pilot-scale testing would adequately address these potential concerns. Assuming 
effective As 5+ reductions could be achieved at a higher than optimum operating pH 
(approximately 8) for moderate coagulant doses, increased TDS concentrations would be 
minimal. Additionally, the necessity of a large plant footprint for this process can, in theory, be 
decreased because of the wide range of effective filtration process configurations that are 
currently available. 

Strong-base anion exchange is rated high principally because: (1) it is expected to achieve very 
low effluent As 5+ concentrations, (2) it is the only alternative that will reduce effluent TDS, and 
(3) it can be efficiently regenerated with relatively inexpensive, easy to handle chemicals. The 
only factors of concern for strong-base anion exchange are the limiting effects of sulfate on 
operating run times and management of spent regenerant brine solutions. Although the exchange 
of sulfate for chloride ions from the resin will produce a slight decrease in the TDS of the treated 
effluent, this process will require more frequent regeneration because sulfate consumes part of 
the resin exchange capacity. The volume of spent regenerant brine solution that would require 
handling and disposal is estimated to be less than 2 percent of the process stream, but could be 
significantly less if effectively recirculated and reused. 

The other alternatives were ranked in descending order as follows: granular ferric hydroxide, 
activated alumina, POU system, and high-pressure membrane separation. High-pressure 
membrane separation, although demonstrated to be highly effective in a single-stage 
configuration, received lower ratings because it could only be evaluated as multiple-stage 
process. A single-stage configuration, which would recover only a minor fraction of the process 
stream, is an unacceptable alternative for a water-scarce region. As such, a multiple-stage 
configuration would consist of separate, continuous treatment processes, one for concentrating 
dissolved As 5+ into a smaller stream (assumed to be 20 percent of influent flow) and a second for 
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removing the elevated arsenic from the concentrate stream. The difficulty of maintaining 
consistent, effective operation, and the cost of equipment for the continuous, parallel streams 
would be relatively high. In addition, there would be a considerable possibility that the final 
blended effluent from these two streams would not meet a 0.005 mg/L arsenic standard. These 
factors are reflected in the low ratings for criteria 1, 6, 7, and 8 for high pressure membrane 
separation. 

Both granular ferric hydroxide and a POU system are attractive because they represent relatively 
simple operational alternatives. The granular ferric hydroxide alternative received a high rating 
for criterion 6, primarily because the exhausted media would be disposed, not regenerated. 
While this alternative was rated high for many of the other criteria, it is ultimately the cost for 
the material that produces a lower total rating. The POU system alternative, although relatively 
simple to operate, received a low rating for criterion 6 because the amount of record keeping, 
education, maintenance, monitoring, and frequency of replacement would be complicated. 
These same factors directly affect the ratings for residuals handling and system costs for the 
POU alternative. 

Activated alumina received the highest rating for treatment effectiveness because this technology 
has been clearly demonstrated for groundwater quality similar to the City of Fallon. However, 
the overall rating for this alternative was one of the lowest, primarily because criteria that are 
affected by the anticipated high chemical consumption of this process received low ratings. The 
AA process typically requires a relatively large amount of chemicals to regenerate, but in the 
case of Fallon would require an unusually large amount to overcome the high groundwater 
alkalinity needed to attain an operating pH of 6. While the chemical consumption factor has the 
most significant impact on the operational cost rating of this alternative, it also has an indirect 
negative effect on criteria 2 (product water quality) and 3 (influence of raw water quality) 
ratings. Other factors inherent to the AA process such as probable loss of media and capacity 
during regeneration, unknown arsenic stability in aluminum-based sludge, and the necessary use 
of hazardous process chemicals all have a considerable negative effect on the ratings. 
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9.0 SUMMARY AND RECOMMENDATIONS 


Several treatment alternatives were evaluated for removal of soluble arsenic from the City of 
Fallon groundwater supply. The alternatives that were evaluated have been identified by EPA as 
BATs for arsenic, or are emerging technologies that are demonstrated to be effective for this 
contaminant at bench- or pilot-scale testing. This evaluation is based on a set of criteria that 
cover relative factors such as process water consumption, treatment residuals, ease of operation, 
and costs. Using recent validated groundwater data analyses, relevant published information, 
and professional experience as a framework, the set of evaluation criteria has been rated for each 
of the treatment alternatives. 

The overall rating for each of the treatment alternatives has been compared to identify those 
technologies most suited for the City of Fallon. Several of the alternatives were not rated using 
the eight evaluation criteria. The primary reasons for eliminating these alternatives from further 
consideration were: (1) limited available performance data, (2) relative ineffectiveness for As 5 * 
removal, or (3) impractical implementation. Of the alternatives that were evaluated using the 
eight criteria, two alternatives were identified, by higher total ratings, as technologies having the 
best potential for Fallon: (1) enhanced coagulation, and (2) strong-base anion exchange. These 
two treatment technologies would be both relatively easy to implement and operate, have a high 
potential effectiveness for meeting a low arsenic standard, and involve reasonable costs to install 
and operate. The alternatives that received lower total ratings were limited for the following 
reasons: 

• Activated alumina, which operates optimally at a pH near 6, would consume large 
amounts of chemical to overcome the high alkalinity of the Fallon groundwater, in 
addition to adsorption and media losses upon successive regeneration. 

• High-pressure membrane separation is highly effective in a single-stage operation, 
but the high water recovery requirement and consequent need to utilize a multiple- 
stage configuration (and parallel treatment for concentrate) is a significant limiting 
factor. 

• Granular ferric hydroxide, although potentially the easiest to operate, is a high cost 
media with a moderately low adsorption capacity. 
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• POU systems would treat only consumed water, but involve a relatively large amount 
of complicated record keeping, education, maintenance, monitoring, and frequent 
system replacement. 


Based on the criteria rating results for the most feasible treatment alternatives, SMI recommends 
that enhanced coagulation and strong-base anion exchange be further evaluated using laboratory- 
scale tests in a Phase 2 study. The focus of the tests should be to first quantify the effectiveness 
for As 5+ removal, then secondly to identify the optimal operation parameters. For enhanced 
coagulation, the operational parameters would include: 

1. Ferric iron dose 

2. Operating pH 

3. Mixing conditions and flocculant requirement 

4. Particulate settling and filtration 

5. Operational effects from competing anions 

6. Residual characterization. 

For strong-base anion exchange, the operational parameters would include: 

1. Resin selection 

2. Adsorption capacity 

3. Empty bed contact times 

4. Regeneration conditions 

5. Operational effects from competing anions 

6. Spent regenerant treatment 

7. Residual characterization. 

A work plan to perform the laboratory-scale tests, in addition to an estimated budget and 
schedule, should be prepared. This work plan should define test procedures and conditions, 
reagent preparation, and the laboratory analyses to be performed. These test parameters should 
be developed in such a manner that allows appropriate design of pilot-scale testing of the final 
selected treatment alternative. Pilot-scale testing will provide the essential design parameters for 
developing a full-scale design. 
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SMI also recommends that at the conclusion of Phase 2, a detailed comparison of treatment plant 
capacity and related costs versus dual distribution costs be prepared. The comparison can then 
be used to determine if it is more cost effective to treat all water and use the existing supply 
system or to treat a smaller portion of the water and install a dual supply system. 
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1.0 INTRODUCTION 

The report presents the results of bench-scale tests that were conducted by Shepherd Miller, Inc. 
(SMI) to identify the final recommended alternative for treatment of arsenic in the City of Fallon 
(Fallon) groundwater supply. This work investigated two technologies to determine the 
feasibility of each for meeting the current (50 micrograms per liter [ug/Lj) and proposed (5 
pg/L) United States Environmental Protection Agency (EPA) Maximum Contaminant Limit 
(MCL) for arsenic in drinking water. The two technologies, enhanced coagulation with ferric 
iron (ECFI) and strong-base anion exchange (SBAE), were identified in an earlier evaluation 
(. Preliminary Evaluation of Treatment Technologies for Arsenic in the City of Fallon 
Groundwater Supply, SMI, 2000). That preliminary investigation considered both conventional 
and innovative technologies by ranking each alternative using applicable evaluation criteria. 

The goal of the bench-scale tests is to define the operational conditions and relevant limitations 
of the ECFI and SBAE technologies as they apply to the Fallon groundwater. Defining factors 
such as chemical demands, residual characterization and management, process unit requirements, 
and representative operational criteria will assist in the comparison of the two technologies 
listed. In addition, the results generated will support the development and scope of a work plan 
to test the final recommended alternative in pilot-scale tests. 

The results provided in this report are essentially based on batch testing of specific aspects of 
each technology, except for the flow-through tests to determine the SBAE resin capacity. This 
method is justified by the intent of the test work, and by the fact that chemical kinetics play a 
lesser role in the feasibility of the technologies evaluated. If strong dissimilarities exist between 
the batch tests and a continuous-flow process, the results are prefaced within the context of the 
conclusions. 

For estimating purposes, scale-up comparisons are assumed to be linear for both technologies. 
Cost estimates are presented exclusively as they relate to material and reagent consumption 
because (1) only these can be meaningfully calculated in the scope of these tests, and (2) 
additional operating and capital costs are more accurately described after pilot-scale tests have 
clearly defined these items. 
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2.0 TEST PROCEDURES 

To effectively generate reliable test results at low arsenic concentrations, certain laboratory test 
procedures were consistently employed. These procedures are described as follows: 


• Test water (Fallon groundwater) was stored in a controlled environment at 22 °C 
under pressure of high-purity argon gas. Several containers of native groundwater 
were utilized during the 4-week period that these tests were conducted. Transfer of 
water between storage containers was performed under pressure of the argon gas to 
minimize contact with air. Groundwater was frequently monitored for pH and 
electrical conductivity to confirm chemical stability. 

• All glass and plastic equipment used in batch testing was cleaned and acid washed 
using 0.1 Molar (M) nitric acid (HNOs), tripled-rinse with deionized (DI) water, then 
triple-rinsed with an aliquot of test solution prior to contacting the sample solution. 

• Batch testing and sample collections were protected from atmospheric contaminants 
by covering containers with wax film. Latex gloves were worn at all times when 
handling containers in contact with sample water. 

• Analytical sampling was conducted by rinsing pre-cleaned sampling equipment with 
an aliquot of sample, filtering into pre-labeled bottles with pre-rinsed filters, 
preserving with analytical grade HNO 3 (0.1 milliliters [mL] per 100 mL sample), and 
refrigeration at 4 °C. 

• Samples were priority shipped overnight to the analytical laboratory within 48 hours 
of collection, then analyzed within 48 hours of receipt. In many cases, arsenic 
analyses were performed within 48 hours of sample collection. 

• All samples were analyzed by SVL Analytical (Kellogg, ID). Arsenic, iron, and total 
suspended solids were analyzed using EPA methods 206.2, 200.7, and 160.2, 
respectively. Because of the low arsenic MCL, a very low detection limit of 1 pg/L 
was used for arsenic. Quality assurance analyses were performed for each batch of 
samples analyzed. 
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3.0 ENHANCED COAGULATION WITH FERRIC IRON (ECFI) 

For the City of Fallon groundwater, the effectiveness of the enhanced coagulation process for 
treatment of dissolved arsenic is primarily dependent on operating pH and the significance of 
competing anions for adsorption sites. In the bench-scale tests, these two parameters were 
altered in batch solutions to identify the conditions under which arsenic is most cost-effectively 
removed. In addition, preliminary testing of particulate settling and size fractionation of 
coagulated particles were performed to provide an initial indication of clarification and filtration 
requirements. The complete testing and assessment of particulate separation, an important aspect 
to developing a complete treatment process for enhanced coagulation, is more suited to 
continuous flow conditions. 

3.1 Effect of Ferric Iron Dose on pH and on Residual Arsenic Concentration 

The hydrolysis of ferric iron releases protons into solution, causing a decrease in pH. For the 
Fallon groundwater, this release of acidity is balanced by the buffering effects of alkalinity 
(present as bicarbonate and carbonate), causing the excess acidity to be neutralized. This is an 
important condition to evaluate because the starting pH of the Fallon groundwater supply is 
above 9, making it less than ideal for enhanced coagulation with ferric iron. The adsorption 
capacity of arsenic onto ferric hydroxide generally increases as the solution pH approaches the 6 
to 7 range. Therefore, the efficiency of arsenic removal without pre-acidification of the native 
groundwater would be increased with increases doses of ferric iron and subsequent decreases in 
pH. This effect was tested on a preliminary level for comparison to subsequent tests in which 
variable iron doses were combined with pre-neutralization. 

3.1.1 Test Method 

The effect of the ferric iron dose on pH and dissolved arsenic was measured by generating a 
titration curve that compares various iron doses to pH. To do this, a 0.10-M stock solution of 
ferric chloride (made up using analytical-grade FeCl3-6H20; formula weight = 270.30) was 
added in increments to a 1 .00-liter (L) aliquot of Fallon groundwater. The iron additions ranged 
from 0.5 to 50.0 milligrams per liter (mg/L). Stock iron solution was added using a 10-mL 
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burette graduated to 0.05 mL. After each incremental addition of ferric chloride solution, pH 
measurements were made using a calibrated pH meter. Readings were recorded approximately 5 
minutes after each addition to allow the solution chemistry to equilibrate. The test was 
performed under continuous stirring of the groundwater and ferric coagulant solution. A test 
control was performed in a parallel container with no iron addition to measure the potential 
effect of carbon dioxide gas dissolution and resultant pH alteration during mixing. The results 
are shown on Figure 1. 

To measure the effect of the ferric iron dose on removal of dissolved arsenic, several 
concentrations of iron were also added in separate batch tests to aliquots of native Fallon 
groundwater. These concentrations corresponded to representative doses within the range of 
concentrations used to generate the titration pH curve. The representative iron concentrations 
were estimated to meet the requirements for reducing arsenic concentrations to the current 50 
pg/L and proposed 5 pg/L standards. These comprised progressively increasing ferric iron 
dosages of 0.5, 2.0, 5.0, 15.0, 30.0, and 50.0 mg/L. Stock iron solution was added using a 10-mL 
burette graduated to 0.05 mL. The highest concentration doses, 30.0 and 50.0 mg/L, were 
included to ensure that treatment to the 5 pg/L arsenic concentration was achieved. 

The batch arsenic removal tests were conducted by dosing ferric iron into 1.00-liter aliquots of 
Fallon groundwater using a stock solution of ferric chloride (0.10 M solution for concentrations 
above 5 mg/L, and 0.01 M solution for 0.5, 2.0, and 5.0 mg/L) prepared from analytical-grade 
chemicals and DI water. Solutions were mixed in a sequence of variable speeds to simulate 
typical velocity gradients that correspond to rapid mixing (5 minutes) and flocculation (20 
minutes). After the mixing sequence of each solution was complete, particulates were allowed to 
settle overnight prior to sampling. Sampling, filtration (with 0.2 micron (pm) pore-size filters), 
and preservation (with analytical-grade nitric acid) were conducted after the settling period. 
Filtration with 0.2 pm pore-size filters was selected to simulate membrane microfiltration of the 
iron-treated solution. 
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3.1.2 Test Results 

Shown in Table 1 are the results for the tests to measure the effect of ferric iron dose on pH and 
residual arsenic concentration. The data are presented in parallel form to correlate the residual 
dissolved arsenic concentrations from batch tests to pH values derived from the ferric iron 
titration curve. These data are also summarized on Figure I. 


Table 1 Results of Initial Ferric Iron Titration and Batch Tests 


Iron 

Dose 

(mg/L) 

mLofO.l M 
Stock Iron 
Solution Added 

Equilibrium 

pH 

mL of Stock Iron 
Solution Added 
to Batch 

Equilibrium 

pH 

Dissolved Arsenic 
Concentration 
4ig/L) 

0.0 

0 

9.09 

0 

9.11 

130' 

0.5 

— 

... 

0.9 mL 0.01 M 

8.99 

111 

2.0 

0.35 mL 

8.97 

3.5 mL 0.01 M 

8.93 

98 

5.0 

0.9 mL 

8.74 

9.0 mL 0.01 M 

8.72 

86 

10.0 

1.8 mL 

7.99 

— 

... 

... 

15.0 

2.7 mL 

7.39 

2.7 mL 0.1 M 

7.44 

1 

20.0 

3.6 mL 

7.10 

— 

... 

... 

25.0 

4.5 mL 

6.91 

— 

... 

— 

30.0 

5.4 mL 

6.76 

5.4 mL 0.1 M 

6.77 

<0.7 i 

35.0 

6.3 mL 

6.63 

— . 

— 

i 

40.0 

7.2 mL 

6.49 

... 

... 

... 

45.0 

8.1 mL 

6.37 

... 

... 

... 

50.0 

9-0 mL 

6.28 

9.0 mL 0.1 M 

6.31 

<0.7 


I " initial arsenic value is based on analycicai result lor control sample wiiii 0 mg/L iron 


The most notable observation from inspection of the data is that a ferric iron dose of at least 15 
mg/L is required before a significant drop in residual arsenic concentration is observed. It is also 
interesting to note that at this concentration dose the pH begins to approach the range 
(approximately 6 to 7) where arsenic adsorption onto ferric iron is expected to be highest. This 
is confirmed by the very low concentrations (<0.7 pg/L) of dissolved arsenic at 30 mg/L (pH 
6.77) and 50 mg/L (pH 6.31) ferric iron. It is presumed that the significant drop in arsenic 
concentrations at the 15 mg/L ferric iron dose (pH 7.44) is due to the increasingly positive 
surface of the iron hydroxide adsorbent with decreasing pH. 
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3.1.2.1 Acid/Base Chemistry and Iron Dose 

Assuming complete hydrolysis of ferric iron, a 10 mg/L dose of iron is equivalent to adding 0.53 
milliequivalents per liter (meq/L) of acid (H + ). The dissociation constants for the carbonate 
system show that conversion of carbonate to bicarbonate would be nearly complete (99%) at a 
pH of approximately 8.3. With the carbonate alkalinity of the groundwater being approximately 
43 mg/L (as CaC03), an acid dose of 0.43 meq would be required to reduce the pH of the 
groundwater from 9. 1 to 8.3, approximately corresponding to theoretical acid release by 8 mg/L 
ferric iron. 

Furthermore, a reduction to an approximate pH of 6.3 would require an additional 2.0 meq of 
acid. This is estimated from the initial bicarbonate alkalinity of the groundwater, the calculated 
additional bicarbonate generated from protonation of carbonate to pH 8.3, and because at pH 6.3 
approximately half of the total bicarbonate concentration is consumed by acidity. This amount 
of acid (2.0 meq/L) approximately corresponds to an additional 39 mg/L ferric iron. Thus, 
assuming that the only acid-base reactants are ferric iron and carbonate species, a total of 47 
mg/L of ferric iron would theoretically be required to drop the groundwater pH from 9.1 to 6.3. 
The titration data, which show that 50 mg/L ferric iron corresponds to a pH of 6.28, agrees with 
these estimates. Therefore, to reach an initial pH in the range of 7 to 8, an acid dose of 0.53 to 
1.06 meq/L was estimated to be required. Acid additions in subsequent coagulation tests 
(described below) are based on these results. 

3.2 The Combined Effect of Ferric Iron Dose and pH adjustment on Residual Arsenic 
Concentration 

For the reasons discussed above, reducing the groundwater pH from approximately 9.1 to a more 
neutral value prior to coagulation with ferric iron is expected to optimize arsenic removal. It is 
anticipated that the level of residual arsenic concentration for a specific iron dose would be 
improved for each increase in acid addition. Although pH adjustment can be performed using 
either hydrochloric acid (HC1) or sulfuric acid (H2SO4), sulfuric acid was used in these tests 
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because it represents a more cost-effective method for pH adjustment. The amount of acid 
utilized in this test was determined from the ferric iron titration curve (Figure 1). 

3.2.1 Test Method 

The tests described in Section 3.1.1 were repeated in conjunction with two different acid doses to 
measure the effect of an initial pH adjustment. The two acid doses were chosen to be 0.53 and 
1.06 meq/L for three reasons: (1) these approximately correspond to acidity releases from 10 
and 20 mg/L ferric iron doses, (2) these would produce effluent pH values that fall in the range 
of 7 to 8 for the range of iron doses to be tested, and (3) these equate to 2.0 and 4.0 meq of acid 
per gallon of water, simplifying unit calculations. Sulfuric acid was added from a 0.50-L batch 
of 0.53-normal (N) solution made by mixing 7.35 mL of concentrated acid (36 N) with DI water. 
Pre-neutralization was thus accomplished by 1.00 milliliter per liter (mL/L) (0.53 meq/L) and 
2.00 mL/L (1.06 meq/L) doses. 

Like the preliminary batch tests described above, this test was also performed by dosing ferric 
iron into 1 .00-L aliquots of pretreated (with H2SO4) Fallon groundwater using the same 0. 1 M 
stock solution of ferric chloride prepared from analytical-grade chemicals and DI water. Using a 
15 mg/L ferric iron dose as an approximate upper limit to achieve adequate arsenic removal, 
concentrations of 2.0, 6.0, 10.0, 14.0, and 18.0 mg/L ferric iron for each acid dose were used to 
evaluate the influence of pre-neutralization on removal of arsenic. These dosage intervals were 
chosen because it was desired to estimate required ferric iron doses to the nearest 2 mg/L. A 
parallel test using the indicated ferric iron dosages was performed without acid addition to 
provide a baseline comparison to the pre-neutralization results. 

Prior to addition of iron, pH measurements were made to determine initial conditions. Solutions 
were mixed in a sequence of variable speeds to simulate typical velocity gradients and detention 
times that correspond to rapid mixing (5 minutes) and flocculation (20 minutes). After the 
mixing sequence of each solution was complete, particles were allowed to settle overnight prior 
to sampling. Post-treatment pH values were measured after this extended settling period. 
Sampling, filtration (with 0.2 pm pore-size filters), and preservation (with analytical-grade nitric 
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acid) were conducted after the settling period. Filtration with 0.2 pm pore-size filters was 
selected to simulate microfiltration of the iron-treated solution. 

3.2.2 Test Results 

The results for the tests to measure the effect of ferric iron dose and initial pH adjustment on 
residual arsenic concentration are shown in Table 2. The table shows pH and arsenic values 
corresponding to the five different ferric iron doses for the 0, 0.S3, and 1.06 meq/L acid tests. 
Figure 2 is a graphical representation of these data that provides a clear comparison of pre- 
neutralization effects. 


Table 2 Effect of Pre-Neutralization on Residual Arsenic Concentrations at Various 
Ferric Iron Dosages 


Ferric Iron Dose (mg/L) 

® 

2.0 

6.0 

10.0 

14.0 

18.0 | 

pH ~ 0 meq/L Acid 

ksqi 

9.04 

8.71 

8.06 


■REfii 

Dissolved Arsenic (pg/L) - 0 meq/L Acid 


96 

67 

19 



pH - 0.53 meq/L Acid 

8.00 

8.01 

7.71 

7.40 

7.25 

7.03 

Dissolved Arsenic (pg/L) - 0.53 meq/L Acid 

too 1 

60 

16 

4 

2 

<1 

pH - 1.06 meq/L Acid 

7.25 

7.18 

7.06 

6.96 

6.84 

6.76 

Dissolved Arsenic (pg/L) - 1.06 meq/L Acid 

too 1 

34 

4 

I. 1 — 

<1 

<1 


1 * Initial arsenic value averaged from multiple analyses of groundwater during SBAE testing. 


For each of the pre-neutralization conditions, including the no-acid condition, the arsenic 
objective of 5 pg/L was attained. This level was met for the 0, 0.53, and 1.06 meq/L conditions 
at approximately 16, 10, and 6 mg/L ferric iron, respectively. The data clearly show that lower 
arsenic concentrations can be attained for the same ferric iron dose when the acid addition 
increases. For example, a 6 mg/L ferric iron dose resulted in a residual arsenic concentration of 
67 pg/L with no acid, 16 pg/L with 0.53 meq/L acid, and 4 pg/L with 1.06 meq/L acid. 
Dissolved arsenic was below the detection limit of 1 pg/L for the 1 8 mg/L ferric iron dose with 
0.53 meq/L acid, and for the 10 mg/L ferric iron dose with 1.06 meq/L acid. The pH of the 
solutions in which arsenic was below detection was approximately 7. With the 1 .06 meq/L acid 
dose, these data suggest that the current 50 pg/L MCL can be met for the Fallon groundwater 
supply with a ferric iron dose of 2 mg/L or less. 
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Using the following approximate bulk unit costs for concentrated ($ 1.25/concentrated gallon; 18 
M) and ferric chloride hexahydrite (Fe 01 j- 6 H 2 O; $0.20 per dry pound), a chemical cost analysis 
was performed for the various treatment conditions given in Table 2. This analysis indicates that 
the most cost-effective treatment conditions for the current and proposed arsenic standard are 
those that utilize pre-neutralization. The primary reasons for pre-neutralization cost- 
effectiveness is the lower cost of H 2 SO 4 relative to ferric iron reagent, and the significant 
increase in arsenic adsorption density on ferric iron at the decreased pH values. 

Using the bench-scale testing results, the condition that is most cost-effective for the current 50 
pg/L MCL is the 0.53 meq/L acid, 4 mg/L ferric iron dose ($0.05/1,000 gallons). (Note: the iron 
dose was estimated from Figure 2.) Also using the bench-scale testing results, the most cost- 
effective condition for the proposed 5 pg/L arsenic MCL, is the 1.06 meq/L acid, 6 mg/L ferric 
iron dose ($0.09/1,000 gallons). Because these costs are based on bench-scale (laboratory) work, 
it is possible that the iron and/or acid dosage may need to be increased slightly due to minor 
losses in adsorption capacity under continuos-flow conditions. 

3.3 Effect of Settling Time and Size Partitioning of Coagulated Particles on Residual 
Iron and Arsenic Concentrations 

An essential aspect of the enhanced coagulation process is the separation of solids from the 
treatment stream, requiring a balance of mixing, clarification, and filtration steps. Mixing 
dictates particulate size by the amount of energy and time provided for particulate 
agglomeration. For particulates having the same chemical and electro-potential characteristics, 
increasing size translates to faster settling rates. Clarification affects particulate separation by 
providing sufficient detention time to settle and accumulate solids in a central location. 
Filtration is the final step in particulate separation, removing all remaining suspended and 
colloidal material. For the Fallon groundwater, the type of filter material utilized would largely 
depend on the particulate size. Therefore, a preliminary determination of size partitioning and 
residual arsenic for each particulate size range is helpful in identifying the type of filter material 
required to meet the treatment objectives. 
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3.3.1 Test Method 

Into two 1.2-L aliquots of neutralized groundwater (with 1.06 meq/L H2SO4), 6 mg/L ferric iron 
was added and mixed using the same method presented in Section 3.1.1. After the mixing 
sequence was complete, a settling period of 20 and 60 minutes each were followed by decanting 
of the top 700 mL of solution from the mixture. A portion of the solutions both preserved and 
unpreserved were submitted to SVL for analysis of iron, arsenic, and total suspended solids 
(TSS). 

Successive filtration of the remaining decanted volume was performed using 1.2 pm, 0.45 pm, 
and 0.2 pm pore-size filters. Filter sizes were selected to represent both the lower size limit of 
granuiar media filtration (1.2 pm) and typical pore sizes of microfiltration membranes (0.45 and 
0.2 pm). After each filtration, samples were collected for analysis of iron and arsenic. 

TSS measurements were only performed for samples obtained before and after the 1.2 pm 
filtration, because all TSS measurements after the 1.2 pm filtration were below the method 
detection limit. For each of the settling times, two samples were submitted to the laboratory for 
measurement of TSS. The first sample was filtered by SMI using a 1.2 pm filter, and the second 
sample was unfiltered. The laboratory then analyzed both samples using 0.2 pm filters which is 
a modification of the typical analysis method for TSS (gravimetric, using 1.2 pm filtration). 
Because the results of the analysis of the SMI filtered samples (1.2 pm) were below detection, 
the results of the analysis of the unfiitered samples were the values used for “>1.2 pm.” 

3.3.2 Test Results 

Shown in Table 3 are the results of the particulate settling and partitioning test. The metals 
concentrations are combined dissolved and total analyses because they represent filtered samples 
(at various pore sizes) that were preserved with nitric acid. Although TSS measurements were 
made for only the largest two size fractions, the smaller size fractions have been estimated based 
on the “<1.2” results (as less than the detection limit). These data are also shown on Figure 3. 
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Table 3 Dissolved Metal Concentrations and TSS for Settling and Size Partitioning 
Tests 


Size Range 

20 Minute Settling 

60 Minute Settling 

Fe 

(mg/L) 

As 

(mg/L) 

TSS 

(mg/L) 

Fe 

(mg/L) 

As 

(mg/L) 

TSS 

>1.2 

4.48 

0.074 

8.3 

2.14 

0.044 

3.8 

<1.2 

0.09 

0.006 

<0.1 

0.04 

0.006 

<0.1 

<0.45 

0.05 

0.005 

<0.l' u 

<0.02 

0.005 

<0.1 J 

<0.2 

0.04 

0.004 

<0.T‘> 

<0.02 

0.004 

<0.1 1 


1 = TSS concentrations for this size range are estimated beiow detection based on **< 1 .2" results. 


Both the settling time and effective filter size appear to have a significant effect on residual iron, 
arsenic, and TSS concentrations. In the unfiltered solutions, increasing the settling time from 20 
minutes to 60 minutes reduced the TSS concentrations by 54 percent to 3.8 mg/L. The residual 
arsenic concentration for each of these solutions was approximately 1.7 to 2.1 percent of the 
residual iron concentration. Residual arsenic concentrations for both settling times (prior to 
filtration) exceeded the 5 pg/L objective, while the 50 pg/L MCL was met for the 60-minute 
settling time (0.044 mg/L). 

For both settling times, coarse filtration of the batch-test supernatant (1.2 pm) caused a decrease 
in residual iron concentration of 98 percent, and reduced arsenic concentrations to 6 pg/L. 
Successive filtration at a pore size of 0.45 and 0.2 pm, reduced arsenic concentrations to 5 and 4 
pg/L, respectively, for both settling times. As shown on Figure 3 and in Table 3, residual iron 
concentrations were slightly greater at the smaller filter pore sizes for the shorter settling time 
(0.04-0.05 mg/L versus <0.02 mg/L); but the residual arsenic concentrations are identical for 
both times, which suggests that residual arsenic is largely unassociated with iron at these 
particulate sizes. Taken in light of the fact that the final residual arsenic concentrations agree 
with the corresponding batch tests results for a 6 mg/L iron dose, it is possible therefore that a 
larger pore size filter (such as a granular media), used in conjunction with a slightly higher 
coagulant dose, may be effective for meeting the 5 pg/L arsenic objective. A primary 
consideration of this type of process would be the effect of a higher residual iron concentration in 
the final treated effluent, particularly if shorter settling times are employed. The alternative is to 
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optimize the ferric iron dose and rely on a smaller pore size membrane filtration process. These 
test data clearly indicate the potential for both granular media and membrane filtration tor pilot- 
scale testing. 

3.4 Toxicity Characteristic Leaching Procedures (TCLP) Testing for Arsenic on 
Representative Sludge Samples 

A primary consideration for the enhanced coagulation process is the chemical characteristic of 
the residuals that would be generated in the treatment process. At 2,500 gallons per minute 
(gpm) and 10 mg IL iron, the total mass of sludge generated (assuming 20 percent by weight) 
might exceed 500 tons per year. Disposal of this mass of sludge in a regulated facility for 
hazardous wastes would be a significant operating expense, thus making it an important 
management aspect of the enhanced coagulation process to understand. 

3.4.1 Test Method 

To measure this parameter, representative sludge samples were generated for approximate test 
conditions that meet the 5 pg/L arsenic standard. To generate an adequate mass of solid residual, 
a 190-L volume of untreated groundwater was simultaneously dosed with 1.52 grams of ferric 
iron and 0.40 equivalents of H 2 SO 4 ; these amounts correlate to 8.0 mg/L ferric iron and 1.06 
meq/L H 2 SO 4 doses. Although a 6 mg/L ferric iron dose was earlier identified as sufficient for 
meeting the proposed lower arsenic MCL, it is likely that under continuous-flow conditions there 
would be a minor loss in adsorption efficiency and that a slightly higher dose (e.g., 8 mg/L) may 
be required. These conditions were chosen for the following reasons: (1) they approximate cost- 
effective operational conditions that correspond to an arsenic adsorption density on iron of 12,5 
pg Arsenic per 1.0 mg iron, and (2) an 8 mg/L ferric dose generated an adequate mass of sludge 
for TCLP testing. 

After stirring the batch sample for 90 minutes, the precipitated iron was allowed to settle 
overnight. The clarified water was then decanted while the settled solids were filtered through 
1 .2 pm pore-size filters under a gage vacuum pressure of 23 pounds-per-square-inch. A fresh 
sludge sample (20 percent solids by weight) was collected, extracted, and analyzed for arsenic 
(by SVL Analytical) using EPA TCLP Test Method 1311. A second sludge sample (21 percent 
solids by weight) was allowed to air dry (at room temperature) for 7 days before TCLP testing. 
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The second sludge sample provides an initial indication of how aging the solid residual for a 
short period would affect its chemical stability, and whether additional sludge processing would 
need to be considered. 

3.4.2 Test Results 

TCLP extract results for arsenic indicate that both fresh and dried sludge yield low arsenic 
concentrations. The extract from the fresh sludge sample (4.1 grams at 20 percent solids by 
weight) contained 0.05 mg/L arsenic, while the air-dried sludge sample (1.4 grams) extract 
contained less than 0.01 mg/L arsenic. Both extract arsenic concentrations fall well below the 
current TCLP regulated limit of 5.0 mg/L, indicating that management of sludge from the 
enhanced coagulation process would not require handling and disposal as a hazardous substance. 
Although drying of the sludge produced in this process represents a simple method for stabilizing 
the material, the very low extract arsenic concentration (relative to the 5.0 mg/L limit) from the 
fresh sludge strongly suggests that direct disposal of this process residual would be possible. 
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4.0 ANIONIC EXCHANGE WITH CONVENTIONAL STRONG-BASE RESINS 

The strong-base anion exchange process consists of a sequence of cycles that first removes then 
concentrates arsenic into a small waste stream. This type of process includes four cycles that are 
repeated under the same operating conditions: (1) the service (or exhaustion) cycle in which 
arsenic is adsorbed to the resin, (2) the backwash cycle in which the resin is expanded, 
reoriented, and rinsed of particulate material, (3) the regeneration cycle in which the arsenic is 
removed from the resin and exchange sites are refreshed, and (4) the rinse cycle to remove 
residual regenerant solution before the next service cycle. During bench-scale testing, the four 
process cycles were repeated for five service cycles using resins obtained from three different 
manufacturers (a total of 15 complete cycles). 

Table 4 Description and Test Conditions for Strong-Base Anionic Exchange Resins 


Characteristic 

Resin 1 

Resin 2 

Resin 3 

Matrix Structure 

Styrene-DVB Gel 

Acrylic Gel 

Styrene-DVB Gel 

Functional Group 

Amine 

Amine 

Amine 

Type 

1 

1 

2 

Shipping Density (g/L) 

670 

720 

700 

Approx, Wet Swelling (percent) 

20 

20 

10-15 

Exchange Capacity (meq/mL) 

1.3 

1.25 

1 .45 

EBCT i (minutes) 

2 

2 

2 

Regenerant Strength (M) 

1.0 

0.50 

1.0 


1 = Empty bed contact time. 


Slight operational variations were applied to each resin to assess the most significant aspects of 
this process. Although operational parameters beyond those investigated in these tests would be 
assessed during pilot-scale design, the described tests are sufficient to understand the feasibility, 
potential limitations, and operational costs of this technology. 

4.1 Resin Capacity and Arsenic Leakage During Exhaustion 


Measuring the resin capacity for arsenic provides an indication of the operational requirements 
for this technology. Resins that are quickly exhausted after a limited number of treatment bed 
volumes would require more frequent regeneration, and possibly replacement. Quantifying the 
number of bed volumes that a particular resin can effectively remove a target constituent before 
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exhaustion is an essentia! parameter to determine for pilot- and full-scale applications. For the 
Fallon groundwater, the primary factors that would affect resin capacity are the concentrations of 
competing anions (primarily sulfate, nitrate, and carbonate) and regeneration efficiency. 

4.1.1 Test Method 

The test to determine resin capacity and arsenic leakage was performed using three continuous- 
flow columns that each contain a 50-mL sample of the resins presented in Table 3. Columns 
were constructed of clear, schedule-40 PVC pipe having an inside diameter of 0.5 inches and a 
total length of 24 inches. Groundwater was passed through the resin beds in a vertical, down- 
flow mode using precision-controlled peristaltic pumps. Test flow rates were identical for all 
columns (two empty bed volumes/minute) and were determined by recommended manufacturer 
specifications. Effluent water from the columns was collected in reservoirs (having volumetric 
gradations) to measure treated bed volumes (BVs) and to confirm test flow rates. 

Column effluent samples for initial runs were collected at intervals of 1 00 BVs (up to 500) to 
preliminarily determine the capacity for arsenic of each resin. After resin capacities were 
approximated, samples were collected at intervals of 25 BVs in the approximated range to more 
precisely determine the capacities over the next two exhaustion runs. Although particulate 
material was not anticipated to be present in the column effluents, collected samples were 
filtered (and preserved with nitric acid) prior to analysis for arsenic to ensure that fine resin 
particles were removed. AU samples sent in for laboratory analysis were first analyzed for pH 
and conductivity upon collection, while samples collected during the first two exhaustion runs 
were also analyzed for sulfate (using a portable colorimeter). 

4.1.2 Test Results 

Table 5 summarizes operating data for the three SBAE resins that were bench-scale tested in the 
SMI laboratory. Shown in Table 5 are the estimated BVs to breakthrough (defined by an 
effluent arsenic >5 pg/L). The arsenic leakage column consists of arsenic concentrations in the 
column effluents prior to breakthrough. The arsenic concentrations are averaged values 
consisting of both detected and non-detected concentrations. For dissolved arsenic 
concentrations below detection, average concentrations were calculated using a value equal to 
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half the detection limit. The range of values representing BV’s to breakthrough varies depending 
on the frequency of sampling and analysis for effluent arsenic concentrations. Sampling 
frequencies for column effluents were 50 to 100 BVs for runs 1 and 2, 25 BVs for runs 3 and 4, 
and 50 BVs for run 5. For runs 3 and 4, the sampling frequencies were increased to provide a 
more definite measurement of column breakthrough for arsenic. Sampling frequencies for run 5 
were chosen simply to monitor the resin capacity for arsenic after pre-neutralization of the 
influent. 


Table 5 Test Operating Data for Three SBAE Resins 


Run 

Resin 1 

Resin 2 

Resin 3 

No. of Bed 
Volumes 1 

Arsenic 

Leakage 

nN 

No. of Bed 
Volumes 

Arsenic 

Leakage 

pgAri 

No. of Bed 
Volumes 

Arsenic 

Leakage 

gg/L- 

I 

200-300 

<0.7 

200-300 

<0.7 

300-400 

0.9 

2 

300 

<0.7 

200 - 300 

<0.7 

300-350 

1.85 

3 

o 

o 

i 

i> 

c-t 

1.25 

275-300 

<1 

325 

2.33 

4 

275-300 

3.5 

250-275 

3 

275 - 300 

2 

5 

250-300 

0.7 

— 

... 

450 - 500 

1.4 J 


1 = To breakthrough (i.e., >5 pg/L). 

2 “ Averaged concentrations include below detection limit data that are approximated at half the limit 

3 * Influent was neutralized prior to testing the resin capacity. 


For the SBAE resins tested, the average exchange capacities for arsenic ranged from 
approximately 250 BVs (resin 2) to 305 BVs (resin 3), with resin 1 having an intermediate 
capacity of 280 BVs. With the exception of run 3 for resin 3, these capacities were calculated 
using a simple linear interpolation through the 5 pg/L arsenic concentration for all test runs. On 
run 3 for resin 3, the breakthrough value of 5 pg/L was measured at 325 BVs. Based on 
previously reported data for waters having similar sulfate concentrations to the Fallon 
groundwater and the capacity ratings for the particular resins tested, these exchange capacities 
are significantly lower than expected. The elevated pH and high alkalinity of the Fallon 
groundwater are presumed to be the reason for these unexpected results. Analysis of the 
groundwater indicates relatively high concentrations of dissolved carbonate (CC> 3 2 ‘), which is an 
anion that competes with arsenic for the exchange sites of the resins. Further discussion and test 
work to confirm this hypothesis are described in Section 4.4. 
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Average arsenic leakage (prior to breakthrough) in the column effluents was substantially below 
the 5 pg/L level, although a general increasing trend was observed in all columns for runs 1 
through 4. After each run, the exhausted resin was regenerated as discussed in Section 4.0. A 
potential cause of this increasing trend is incomplete regeneration of the resin (with respect to 
arsenic) between the runs. Incomplete regeneration can be related to the method of regeneration 
or minor losses in capacity due to irreversible exchange reactions. Although the data for these 
initial test runs of SBAE resin suggest that arsenic leakage may be a factor in prolonged 
operation, run 5 data indicate that this factor not as significant as inadequate exchange capacity. 
In run 5 (pre-neutralization of influent water), arsenic leakage was observed to decrease for 
resins 1 and 3, while the exchange capacity of resin 3 increased significantly. 

4.2 Effect of Varying Regenerant Strength on Regeneration Efficiency 

Measuring the efficiency of regeneration is important in ion exchange because it directly 
influences the operational feasibility and cost of the process. The test resins were run in the 
chloride form and therefore regeneration of exhausted resin was accomplished using 
concentrated sodium chloride (NaCl) solutions made from analytical-grade chemicals and treated 
column effluent. Different molar concentrations of NaCl solution were tested on resins 2 and 3 
to measure the effect of varying regenerant strength on regeneration efficiency. 

4.2.1 Test Method 

After arsenic breakthrough, regeneration of the exhausted resin was accomplished using different 
strengths of fresh regenerate, prior to the next run. As shown on Table 4, the regenerant 
strengths selected were 0.5 M (7.3 grams in 250 mL) and 1.0 M (14.6 grams in 250 mL) NaCl 
solutions for resins 2 and 3, respectively. The method of regeneration had the following 
sequence of steps: (1) backwash with influent groundwater in countercurrent flow for 10 
minutes at 15 mL/min then drain, (2) regeneration of the exhausted resin with 5 BVs of fresh 
regenerant solution in concurrent flow for 80 minutes at approximately 3 mL/min then drain 
resin, and (3) a displacement rinse of the regenerated resin with 10 BVs at 5 mL/min for 100 
minutes. In addition to monitoring run lengths to breakthrough, arsenic concentrations were 
measured in the first displacement rinse solutions and at the beginning of each run (first 10 
BV’s) to measure the effects of different regeneration conditions on initial arsenic leakage. 
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4.2.2 Test Results 

Shown in Table 6 is a comparison of resin 2 and resin 3 results for four exhaustion runs using 
two different strength regenerant solutions. Resin 2 was regenerated using a fresh batch of 0.5 M 
NaCl solution after each exhaustion run, and resin 3 was regenerated using a fresh batch of 1 .0 
M NaCl solution. A fifth exhaustion ran was conducted with resin 3, but is not shown because 
the conditions of the test were modified to measure the effect of pre-neutralization of the influent 
solution. 


Table 6 Comparison of Test Operating Data for Four Exhaustion Runs Using Two 
Different Resins and Regenerant Strengths 


Run 

Approximate Bed Volumes' 

Average Arsenic Leakage 

Resin 2 
(0.5 M NaCl) 

Resin 3 
(1.0 M NaCl) 

Resin 2 
(0.5 M NaCl) 

Resin 3 
(1.0 M NaCl) 

1 

200-300 (240) 

300-400 (300) 

<0.7 

0.9 

2 

200 - 300 (235) 

300-350 (305) 

<0.7 

1.85 

3 

275-300(280) 

325 (325) 

<1 

2.33 

4 

230-275 (250) 

275-300(285) 

3 

2 


1 » Numbers in parentheses indicate interpolated values through the 5 pg/L breakthrough concentration. 


Using bed volumes to breakthrough (5 pg/L) as an indicator, both resins display an overall 
increase in exchange capacity from run 1 to 3 . However, a drop in the number of bed volumes to 
breakthrough is observed for both resins from run 3 to 4, suggesting that the available bed 
volume data are not sufficient to make a definitive determination. As shown on Figure 5, the 
effluent pH values for exhaustion runs of resin 2 show a trend of increasing pH values for each 
successive run, suggesting that this resin may be losing capacity for arsenic and that its effective 
life may be compromised by using a lower strength regeneration solution. This same trend is not 
observed for resin 3 (Figure 6), in which a higher strength solution was utilized. The data 
presented in Figure 7, show that increasing pH values correlate closely to increasing arsenic 
leakage. Therefore, based on this data, effluent pH values can provide an indicator of 
breakthrough. It should also be noted, that while these resins are similar and made by the same 
manufacturer, they are not identical. Although the available information from four exhaustion 
runs does not provide conclusive evidence that a higher strength regenerant solution is more 
effective, it does seem to indicate (on the basis of pH) that a higher strength regenerant may be 
more suited for the City of Fallon groundwater. 
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4.3 Effect of Repeated Use of Regenerant Solution 

Repeated use of regenerant decreases both the volume of water wasted by the process as well as 
the amount of spent regenerant requiring treatment, if a regenerant solution can be replenished 
to initial molar strengths after each regeneration and not diminish the resin capacity for a large 
number of runs, not only would the volume of water wasted be minimized but the required size 
of spent regenerant treatment units would be smaller. The test method and results are described 
in the following sections. 

4.3.1 Test Method 

For resin 1, the same regenerant solution, after replenishment to an initial chloride level, was 
repeatedly used after successive exhaustion runs. The replenishment level was determined to be 
3.8 g of NaCl, based on a theoretical exhaustion capacity assumed to be equivalent to the 
exchange capacity of 1.3 meq/mL for 50 mL of resin. To test the effect of repeated use, a total 
of five exhaustion runs and four regenerations of resin 1 were performed using the same 250 mL 
batch of concentrated 1.0 M NaCl regenerant. 

4.3.2 Test Results 

The test data for five exhaustion runs using resin 1 and the same regenerant solution are shown 
in Table 7. As in previous tests, the number of bed volumes to breakthrough has been estimated 
as a range and by interpolation of data through the breakthrough concentration. The arsenic 
leakage data include some below detection limit values that were approximated at half the 
detection limit, except for runs 1 and 2 in which all values were less than detection. 

Table 7 Test Operating Data for Five Exhaustion Runs of Resin 1 After Repeated Use of 
Regenerant Solution 


Run 

Approximate Bed Volumes’ 

Average Arsenic Leakage 
(Pg/L) 

1 

200 - 300 (260) 

<0.7 

2 

300 (300) 

<0.7 

3 

275-300(290) 

1.25 

4 

275 - 300 (285) 

3.5 

5 

275-300(270) 

0.7 


1 - Numbers in parentheses indicate extrapolated values through the 5 pig/L breakthrough concentration. 
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On the basis of both breakthrough and arsenic leakage data (Table 7), repeated use of a 
replenished regenerant solution appears to have a slight effect on the capacity of an SBAE resin. 
This result is similar to results for the non-replenished regenerant solution for resin 3, discussed 
in Section 4.2. If the increase in capacity from run 1 to run 2 is not considered (because the 
initial regeneration occurs between these runs), a drop off in capacity of 10 percent is observed 
from run 2 to run 5. Also, it appears that average arsenic leakage is increasing from the first two 
runs through run 4. However, the lower arsenic leakage in run 5 may indicate that this is not a 
real trend associated with the regenerant solution, but maybe caused by another factor possibly 
related to the regeneration procedure. The arsenic leakage concentrations are an average of 
samples taken throughout the sampling run. Because of the procedure used, the effectiveness of 
the displacement rinse step, of the regeneration procedure, may vary slightly between runs. This 
variation may influence arsenic concentrations for samples taken early in each run. 

If the apparent decrease in resin capacity is real, then the prospect of frequent regeneration 
(given the relatively low exchange capacity for the City groundwater) becomes a significant 
factor to consider. Defining the limit of regenerations that can be performed with the same 
replenished solution would be an important parameter to define for a large-scale system. 
However, when resin 1 data (Table 7) are compared to resin 3 data (Table 6, decrease in 
breakthrough bed volumes from 325 to 285, runs 3 and 4) for differences in exchange capacity 
after successive exhaustion runs, the apparent decrease for resin 1 does not appear as significant. 
Therefore, based on the available information, that the efficiency of regeneration with a 
replenished solution (through at least 5 runs) does not appear significantly different than 
regeneration with a fresh solution of similar strength. 

4.4 Effect of Influent Neutralisation on Run Length 

The presence of preferential anions to arsenate, such as the divalent carbonate and sulfate anion, 
decreases a resin’s capacity for arsenic. In the case of Fallon, in which alkalinity is present (in 
City Well 4) at an average concentration of 220 mg/L (as CaCC> 3 ) and the pH is above 9, the 
probability of competition for exchange sites by carbonate (CO^') is high; at pH 9.1, carbonate 
accounts for approximately 0.9 meq/L of the total alkalinity (4.4 meq/L). One possible method 
for decreasing the effect of carbonate on resin capacity is to neutralize the native groundwater 
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prior to contacting it with resin. The effect of neutralization is the conversion of carbonate ions 
to the less competitive (relative to the arsenate oxyanion), monovalent bicarbonate anion 
(HCOj-). 

4.4.1 Test Method 

For exhaustion run 5, the influent groundwater feeding into resin 3 was neutralized with 1 .06 
meq/L of HC1. Hydrochloric acid was utilized in this test because the addition of sulfuric acid 
would increase the influent sulfate concentrations from approximately 1.8 meq/L to more than 
2.8 meq/L, causing a further decrease in resin capacity for arsenic. Resin 1 was operated in 
parallel to resin 3 for this exhaustion run to provide a baseline comparison. The application flow 
rate and all other test procedures for run 5 were identical to those used in all previous rims. 

4.4.2 Test Results 

Table 8 presents the results of exhaustion run 5 for resins 1 (no pre-neutralization) and resin 3 
(pre-neutralization). Arsenic and alkalinity data were collected to assist in the evaluation of resin 
capacity for arsenic in the presence of varying concentrations of bicarbonate and carbonate. 


Figure 8 compares arsenic leakage from resin 3 for pre-neutralization and no acid conditions. 
Also shown on this figure are alkalinity data in resin 3 effluent for tire pre-neutralization 
conditions. 


Table 8 Arsenic Leakage in Run 5 for Resins 1 and 3 


Bed Volume 

Resin 1 

(no pre-neutralization) 

Resin 3 

(pre-neutralization) 

As 

P-g/L 

Alkalinity 

mg/L as CaCOs 

As 

qg/f 

Alkalinity 

rng/L as CaCOs 

10 

<1 

1.3 

2 

4 

100 

1 

141 

<1 

103 

200 

<1 

190 

<1 

186 

250 

<1 

201 

<1 

197 

300 

11 

205 

1 

197 

350 

43 

273 

1 

190 

400 

run 

— 

2 

200 

450 

nm 

— 

4 

201 

500 

nm 

— 

11 

198 
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Pre-neutralization of the native groundwater increased the resin capacity (resin 3) for arsenic to 
approximately 460 bed volumes. When compared to previous test runs for resin 3, this 
represents an increase in capacity of at least 50 percent. The principal reason for this increase in 
capacity is believed to be the conversion of carbonate to bicarbonate (by pre-neutralization), a 
less preferred anion relative to arsenate. Average arsenic leakage during the pre-neutralization 
run was less than 1 pg/L (after substituting 0.5 pg/L for below detection limit values) for the first 
400 bed volumes. The effluent arsenic concentration after 10 bed volumes (2 mg/L) is not 
considered in this average because it represents eluted arsenic in regenerant solution that was 
retained by the resin after draining. 

Assuming that carbonate is essentially absent in the influent solution, and that no other preferred 
anions are present, the additional arsenic capacity generated by pre-neutralization is 
approximately 0.9 meq/L. Because sulfate is the most preferred anion by SBAE resins, and is 
present at a significant concentration in the Fallon groundwater (1.9 meq/L in City Well 4), 
sulfate will ultimately dictate resin capacity. Using the additional arsenic capacity generated by 
pre-neutralization (0.9 meq/L), and the total exchange capacity that would be used by sulfate (1 .9 
meq/L), an estimated increased capacity of 47 percent is calculated. This increase is in dose 
agreement with the percentage increase (50 percent) observed during run 5 as compared to the 
average of runs 1 through 4 for resin 3. 

The significant decreases in pH and alkalinity early in each sample run suggests that bicarbonate 
is initially removed by the resins (by deprotonation and exchange of carbonate). However, as 
each service run continues, the pH increase and stabilization of alkalinity concentrations indicate 
that exchange of bicarbonate only occurs initially then is eventually eliminated from the resin as 
the number of available sites becomes depleted. It can therefore be concluded that sulfate and 
carbonate are the principal competitors for arsenate, and that the effect of other anionic 
constituents, such as chloride and silicate, is not a significant limiting factor in this application. 
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4.5 Effect of Ferric Iron Dose on Residual Arsenic in Treated Spent Regenerant 

Spent regenerant solution resulting from regeneration of exhausted resin would most likely 
contain high levels of sodium, sulfate, bicarbonate, and arsenic. Treatment of this concentrated 
water would be required to reduce arsenic levels prior to disposal. One of the most efficient 
methods for treatment of this solution is to co-precipitate arsenic onto coagulated ferric 
hydroxide particles. The goals of this test are to estimate the levels of arsenic reduction that can 
be achieved for spent regenerant, and to understand the required amount of ferric iron addition. 
Because arsenic is expected to be highest in resin 1 spent regenerant (due to the repeated use for 
four regenerations), this regenerant solution was utilized for this test. 

4.5.1 Test Method 

To remove arsenic from resin 1 spent regenerant solution, ferric iron was dosed into two separate 
aliquots (100 mL each) at different molar ratios (iromarsenic). For this test, molar ratios of 10:1 
and 20:1 (iromarsenic) were used for an initial arsenic concentration of 12.7 mg/L in the 
regenerant solution. This arsenic concentration is approximately half of the amount predicted to 
be present because exhaustion runs were carried out beyond breakthrough and a large mass of 
arsenic was lost to the column effluent as concentrations peaked. The calculated ferric iron 
doses were approximately 95 and 190 mg/L for the two molar ratios. The procedure for 
treatment was similar to that used in previous tests of ferric iron coagulation (Section 3.0), 
except that samples were processed using 0.45 pm filters. 

4.5.2 Test Results 

Residual arsenic concentrations in the treated regenerant solution were high for the molar ratios 
of iron to arsenic, tested. For the 10:1 molar ratio (95 mg/L ferric iron), the dissolved arsenic 
decreased from 12.7 to 8.04 mg/L, while it decreased only to 4.16 mg/L for the 20:1 molar ratio 
(190 mg/L). Depending on the concentrations of other constituents in the treated spent 
regenerant, a concentration over 4 mg/L would probably be too high for management of this 
waste stream. In addition, the measured arsenic concentration of 12.7 mg/L is approximately 
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half of the predicted amount to be present (24 mgT) because exhaustion runs were carried out 
past the point of exhaustion, causing a significant proportion of the arsenic to be lost in the 
column effluent prior to regeneration. 

Conservatively assuming that a 30:1 molar ratio dose of ferric iron (540:24 Fe:As, in mg/L) 
would produce a sufficient reduction in arsenic for disposal, the amount of reagent required 
would be significant. For a scenario in which a combined solution of spent regenerant and 
displacement rinse were treated with a 30:1 dose of ferric iron, an amount of coagulation reagent 
equivalent to almost 40 percent of that used in the enhanced coagulation process (assuming 6 
mg/L) would be required. This calculation is made assuming 100 percent recovery of arsenic 
from the SBAE resin, and by simply comparing the molar ratio for a 6 mg/L ferric iron dose 
(80:1) and the predicted 30:1 molar dose for spent regenerant treatment. 

4.6 Estimated Operational Cost for SBAE 

Influent pre-neutralization represents a key step for maximizing the capacity of SBAE resin for 
arsenate. For purposes of operational cost comparisons, the scenario of pre-neutralization with 
resin 3 was used as a representative case. The primary operational costs for this process are 
based on reagents (NaCl, HCl, and FeCh) and resin replacement. The operational cost for SBAE 
was estimated based on the following unit costs: (1) $60 per ton for NaCl, (2) $1.10 per gallon 
for HCl, (3) $0.20 per pound for ferric chloride hexahydrite, and (4) $ 105 per cubic foot of resin. 

Assuming a resin capacity of 450 bed volumes, resin replacement every 300 runs (based on 
manufacturers literature and Fallon water chemistry), reuse of regenerant at a replenished 
concentration of 1 .0 M NaCl, treatment of 50 mg/L arsenic in spent regenerant after every 1 0 
regenerations (based on work performed by Clifford, 1999, Fallon water chemistry, and the 
apparent poor treatment results for spent regenerant), a unit cost of $0.27/1,000 gallons is 
estimated. This figure only considers costs related to items listed arid does not include costs 
related to power, operators, residuals management, etc. This estimated cost is much higher than 
the estimated costs associated with using enhanced coagulation (Section 3.0). 
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5.0 SUMMARY OF RESULTS 

5.1 Enhanced Coagulation with Ferric Iron 

Titration of Fallon groundwater with ferric iron can be approximately described by the acid-base 
reaction involving metal hydrolysis and bicarbonate/carbonate alkalinity. An 8 mg/L dose of 
ferric iron is required for conversion of carbonate to bicarbonate in the native groundwater 
(approximate pH of 8.3), and an additional 42 mg/L is required to reach a pH of 6.3, the point 
where half of the bicarbonate is converted to carbonic acid. Although it is not necessary to 
decrease the pH to 6.3 for effective arsenic adsorption onto ferric hydroxide, the data indicate 
that residual arsenic concentrations are lowest for solutions having pH values below 7.5. The 
acidity generated by hydrolysis of 10 mg/L ferric iron is calculated to be equal to 0.53 meq/L of 
acid, and as shown on Table 1, is capable of decreasing the groundwater pH from 9.1 to 8. 

Pre-neutralization of Fallon groundwater with sulfuric acid significantly increases arsenic 
adsorption onto ferric iron. For achieving residual arsenic concentrations (after filtration) that 
meet the proposed MCL of 5 pg/L, the required ferric iron dose decreases from approximately 
15 mg/L with no pre-neutralization to 10 and 6 mg/L for acid doses of 0.53 and 1.06 meq/L, 
respectively. To meet the 50 pg/L MCL, the required coagulant dose decreases from 
approximately 8 mg/L (no pre-neutralization) to 4 mg/L with a 0.53 meq/L acid dose. The 
improved performance and the relatively lower cost of sulfuric acid, at the doses tested, indicate 
that pre-neutralization would be the most cost-effective method for enhanced coagulation with 
ferric iron, particularly considering the reduced mass of sludge that would be generated at the 
lower iron dose. Estimated costs, based on bench-scale work, for pre-neutralization and 
adsorption of arsenic with ferric iron are $0.05 and $0.09 per thousand gallons in order to reduce 
arsenic concentrations to less than 50 pg/L and 5 pg/L, respectively. 

Settling and size partitioning of coagulation solutions indicate that filtration would be an 
essential aspect of the enhanced coagulation process. For test conditions in which 1.06 meq/L 
sulfuric acid and 6 mg/L. ferric iron were dosed into native groundwater, the supernatant 
generated after a 60-minutc settling time still contained 44 pg/L arsenic and 2.14 mg/L iron. 
Coarse filtration (1,2 pm) of the supernatant after 20- and 60-minute settling times reduced iron 
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concentrations to less than 0. 1 mg/L and arsenic to approximately 6 pg/L. Successive filtration 
at 0.45 and 0.2 pm nominal pore sizes caused further reductions in iron and resulted in a final 
dissolved arsenic concentration of 4 pg/L. Although the data clearly indicated that for a 6 mg/L 
ferric iron dose a significant arsenic reduction can be attained at the 1 .2 pm filter size, it was also 
shown that smaller-pore filters (0.2 pm) may be required to meet the 5 pg/L objective. To meet 
the current arsenic MCL of 50 pg/L, the batch test data indicate that granular media filtration 
may be sufficient. 

Solid residual produced by coagulation with 8 mg/L ferric iron was generated in batch solutions 
and tested for hazardous characteristics relative to arsenic and found to comply with TCLP 
extract concentration limits. Both fresh and air-dried sludge were tested, having arsenic extract 
concentrations of 0,05 and <0.01 mg/L, respectively. These preliminary data indicate that 
management of sludge from the enhanced coagulation process would not require handling and 
disposal as a hazardous substance, thus allowing direct disposal of solid residual into a standard 
class (i.e., non-hazardous) landfill. 

5.2 Strong-Base Anionic Exchange Resins 

Testing of native groundwater in columns containing three different SBAE resins showed that 
the resin capacity for arsenic ranges from 250 to 305 empty bed volumes. Based on influent 
sulfate concentrations, these resin capacities are considered to be approximately half of the 
expected results. It is believed that the apparent reduction in capacity is related to the presence 
of high levels of alkalinity (carbonate). Arsenic leakage (through the resins) in the process 
effluent was substantially low, below the 5 pg/L level, although an increasing trend was 
observed during bench-scale testing. However, the test run in which influent groundwater was 
pre-neutralized (run 5) indicates that arsenic leakage is a secondary factor to exchange capacity 
because arsenic leakage during this run was observed to decrease while treated bed volumes to 
breakthrough increased. 

Regeneration of the SBAE resins using varying regenerant strength solutions suggests that a 
higher-strength solution (1 .0 M NaCl) is better suited than a weaker-strength solution (0.5 M 
NaCl) for resins used on the Fallon groundwater. Although the preliminary data generated by 
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these exhaustion runs are not conclusive evidence of a loss in capacity as a resuit of regeneration 
with a weaker solution, there is definitely an indication that prolonged use under these conditions 
would compromise the resin’s effective life. This is because arsenic leakage data and 
progressively increasing pH values (pH is a general indicator of arsenic breakthrough) after 
regeneration with a 0.5 M NaCl solution suggest that resin capacity may be depleted using the 
weaker solution. 

Repeated use of a replenished (to 1.0 M NaCl) regenerant solution, does not appear to have a 
significant effect on exchange capacity when compared to regeneration with a fresh solution of 
the same strength. A decrease in capacity of approximately 5 percent (replenished) and 7 percent 
(fresh) regenerate treated resins was observed between runs 2 and 4. It is assumed that the 
number of repeated uses would be limited to between 5 and 1 0 regenerations before significant 
losses in exchange capacity (for arsenic) would occur. Therefore, the combined volume of 
regenerant and displacement rinse (10 BVs) solutions would be approximately 2.3 percent of the 
treated effluent volume (based on 460 BVs [pre-neutralization] treated per service run); the 
combined regenerant volume using a 5 BV displacement rinse correlates to approximately 1.2 
percent of the treated effluent volume. 

Pre-neutralization of the influent groundwater increased the resin capacity for arsenic 
approximately 50 percent. The average arsenic leakage during the pre-neutralization test was 
less than 1 jtg/L for the first 400 bed volumes treated. The effluent concentrations and operating 
pH indicate that the primary reason for the increased arsenic exchange capacity is related to the 
presence of dissolved carbonate in the feed water. The reduction of carbonate anions in contact 
with the resin results in a potential decrease in demand for exchange sites of 0.9 meq/L. Because 
this amount is very close to the calculated increase in capacity after pre-neutralization, using a 
sulfate concentration demand of 1 .9 meq/L, it is presumed that these two divalent anions are the 
principal competitors for arsenate, and the that potential limiting effect of other anionic 
constituents, (i.e., chloride and silicate), is not significant. 

Treatment of the arsenic-laden (12.7 mg/L), spent regenerant from the SBAE process with ferric 
iron showed that a molar ratio exceeding 20: 1 (Fe:As), which was tested, is required for adequate 
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removal of arsenic. Using the residual concentrations from 10:1 and 20:1 molar dose of ferric 
iron, a minimum molar ratio dose of 30:1 (22.4 Fe:l As in mg/L) is predicted to be required. 
This amount of ferric iron is equivalent to 40 percent of that required by the ECFI process to 
meet the proposed MCL of 5 pg/L (6 mg/L ferric iron [equivalent to an 80: 1 molar ratio dose] 
and pre-neutralized influent). While this comparison is not completely accurate (i.e., differing 
pH values and final concentration values) it does indicate that additional (possibly significant) 
costs will be incurred to treat the spent regenerant to an acceptable concentration, prior to 
disposal. Even though both processes investigated axe assumed to co-precipitate the same total 
mass of arsenic, the ratio of iromarsenic (30:1 versus 80:1 for ECFI) is lower for the spent 
regenerant treatment because its adsorption density is predicted to be higher and because 
competing ions have been previously removed during treatment. 

The estimated operational cost of the SBAE process for reagents and resin replacement is $0,27 
per thousand gallons treated, assuming an arsenic treatment level of 5 pg/L. This figure is based 
on the following: (1) pre-neutralization with 1.06 meq/L HCi, (2) a bed volume capacity before 
breakthrough of 460, (3) repeated regeneration with the same replenished 1.0 M NaCl solution 
(up to 1 0 times), (4) treatment of spent regenerant/displacement rinse solution at a molar ratio of 
30:1 (Fe:As), and (5) replacement of resin every 300 exhaustion cycles. 
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6.0 FINAL RECOMMENDATION FOR PILOT-SCALE TESTING 

In bench-scale test work, both technologies are demonstrated to remove arsenic in the Fallon 
groundwater supply to levels that meet the current and proposed MCLs for drinking water. The 
ECFI process can attain the lower, proposed arsenic limit of 5 ug/L for approximately one-third 
of the material costs (reagents) associated with the SBAE process. The difference in material 
cost for the two processes is largely related to the greater demand for reagents and the high 
probability of frequent resin replacement for the SBAE process. The lower than expected bed 
volume capacity for arsenic and the effects of high initiai alkalinity contribute to the high reagent 
demand for the SBAE process. In addition, the influence of alkalinity and sulfate concentrations 
on these aspects of SBAE makes this process more sensitive to changes in the influent water 
quality. 

Water recovery for the ECFI process would be expected to be 100 percent after recycling of 
backwash water and filtrate, whereas the SBAE process is predicted to waste between 1 and 2 
percent of the process stream. This SBAE waste volume would require treatment with ferric iron 
in addition to salt recovery in evaporation ponds, and thus produce a residual that is difficult to 
characterize. For the ECFI process, residuals management is predicted to be simplified based 
solely on the fact that sludge generated by the process meets TCLP extract criteria for arsenic. 
For the SBAE process, it was not possible to make the same assessment for the solid residuals 
generated by treatment, evaporation of spent regenerant, and displacement rinse solutions, 
because of the small amounts of test materials used. Management of the residuals from the ECFI 
process would involve thickening, dewatering, and disposal; whereas the SBAE process would 
likely require at least these three steps for spent regenerant sludge treatment in addition to other 
steps that involve evaporation and disposal of treated regenerant solutions. 

When all aspects of the two processes investigated are considered for treatment of the Fallon 
groundwater, it becomes clear that the ECFI process presents significant advantages over the 
SBAE process. These include lower operational cost, a less complicated process (fewer 
treatment steps), a lower level of treatment residuals management, less material consumption, 
and a lower degree of sensitivity to changes in the influent water chemistry. Therefore, based on 
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the information generated in bench-scale testing, it is recommended that enhanced coagulation 
with iron (with appropriate particulate separation units) be tested in pilot-scale work. This work 
should be developed and performed in such a manner as to produce data that supports a full-scale 
design. 
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1.0 INTRODUCTION 

Groundwater samples were collected by Shepherd Miller, Inc. (SMI) and analyzed to establish 
the general chemistry of public water supply wells used by the City of Fallon and the Naval Air 
Station (NAS). This report documents: (1) the collection of groundwater samples from wells 
located within the City of Fallon and wells near the NAS, (2) the laboratory analyses that were 
performed on these samples, (3) the quality assurance/quality control (QA/QC) measures that 
were performed to ensure the suitability of the data, and (4) a general evaluation of the water 
quality. 

1.1 Purpose of Investigation 

Analyses of previous groundwater samples collected by the City of Fallon and the NAS, have 
indicated the presence of arsenic at concentrations of approximately 0.1 milligrams per liter 
(mg/1). This investigation was performed in order to: (1) confirm the results of previous 
groundwater sampling, (2) determine if arsenic is in the trivalent (3+) form or the pentavalent 
(5+) form, (3) determine if particulate arsenic (i.e., greater than 0.45 microns) is present, (4) test 
the effectiveness of aeration in lowering the pH of the water samples, (5) allow a comparison of 
groundwater quality between the City of Fallon and the NAS wells, and (6) provide information 
and data necessary to evaluate water treatment options. Information collected during this phase 
of the work will also be important in helping guide future sampling efforts in terms of analytical 
detection limits, QA/QC protocols, laboratory selections, and the identification of analytes of 
concern. 
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2.0 SAMPLE COLLECTION 

2.1 Sample Locations 

Groundwater samples were collected from public water supply wells used by the City of Fallon 
and the NAS. All wells used by the City of Fallon for municipal supply were sampled, these 
wells are numbered 1 through 4. Two of the three wells used by the NAS were sampled; these 
wells are numbered 1 and 3. The third NAS supply well was out of production at the time of 
sampling due to a well screen failure. Table 1 presents a summary of the sampling locations and 
associated sample identification. 

2.2 Analytical Parameters 

Laboratory analysis of samples was limited to selected analytes that were needed for evaluation 
of arsenic treatment options, general chemistry evaluation of the waters, and data validation. As 
presented in Table 2, sample analyses included cations, anions, metals, radionuclides, and 
several other parameters. In addition to the laboratory analysis, pH, temperature, electrical 
conductivity, electromotive force (EMF), ferrous iron, total iron, dissolved oxygen, and turbidity 
were measured in the field at the time of sample collection. 

Collected samples were split and submitted to three laboratories for analysis. The laboratories 
used for analysis were SVL Analytical Laboratories (SVL) (Kellogg, Idaho), AAL 
Environmental LLC (AAL) (Reno, Nevada), and Sierra Environmental Monitoring, Incorporated 
(SEM) (Reno, Nevada). Samples were hand delivered to AAL and SEM the day of sample 
collection; samples were shipped to SVL by Federal Express. Table 5 summarizes analytes, 
detection limits, and analytical methods for each of the laboratories. Copies of original 
laboratory data reports are presented in Appendix A. 

Because arsenic was of special interest during this investigation, several types of sample 
preservation were used. In order to determine the form of arsenic (i.e., trivalent or pentavalent), 
speciation was performed both in the field and in the laboratories. Section 2.4.8 discusses the 
method used for speciation of arsenic in the field. Laboratory arsenic speciation was performed 
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by SEM and SVL, Arsenic speciation was performed by SEM using a procedure derived from 
Fieklin (1982). Arsenic speciation was performed by SVL using a procedure derived from 
Subramanian and Meranger(1984). 

2.3 Sample Collection Procedures 

All groundwater samples were collected, preserved, and analyzed following SMI standard 
operating procedures (SOPs), which are derived from standard industry and EPA protocols. The 
SMI SOPs include procedures for the following activities performed during this investigation: 
(1) decontamination, (2) field instrument calibration, (3) groundwater sample collection, (4) 
sample labeling, preservation, handling, and shipping, (5) chain-of-custody (COC) procedures, 
and (6) QA/QC samples and data validation procedures. 

Sample collection procedures were designed to ensure that the samples collected would be 
representative of the sampled matrix. Data sheets were used in the field to record groundwater 
sample collection data and to document sample collection procedures used. A field data sheet 
was completed for each groundwater sample location; copies of these sheets are presented in 
Appendix B. 

The general procedure and order for sampling of each well consisted of: (1) calibration of field 
instruments, (2) equipment decontamination, (3) purging of the well, (4) labeling of sample 
bottles during purging, (5) collection of a composite groundwater sample, (6) measurement of 
field parameters, (7) filling of sample bottles, (8) preservation of samples, (9) preparation of 
COC paperwork, and (10) delivery or shipping of samples to the laboratories. In order to 
minimize the possibility of cross contamination, new disposable latex gloves, tygon™ tubing, 
and 0.45 micron filters were used at each sample location. In order to reduce potential sources of 
variability between the laboratories, only one supplier was used for bottles, acids, and blank 
water. All sample bottles used were new and factory precleaned with an accompanying 
certificate of analysis. All preservatives were added after sampling; pre-preserved sample bottles 
were not used. 

With the exception of the NAS well #1, all wells were purged a minimum of 10 saturated 
borehole volumes prior to sampling. Due to the lower flow rate at the NAS well #1, 
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approximately seven saturated borehole volumes were purged. Flow rates were measured using 
inline flow meters. Purge rates and volumes are presented in Appendix B on the field data 
sheets. 

During or prior to purging, the chlorination system was turned off at each individual well. After 
purging, samples were collected from a sampling port installed on the pump discharge pipe. For 
all samples except radon, groundwater samples were collected by first rinsing and then filling 
two decontaminated 5-gallon buckets with sample water. New tygon™ tubing and a peristaltic 
pump were used to transfer the sample from the buckets to the individual sample bottles. For all 
samples except radon, the sample bottles were rinsed three times with sample water before 
filling. Because excessive aeration and bottle rinsing can cause false analytical results for radon, 
radon sample bottles were filled directly from the sampling port at low flow rates and without 
rinsing. Disposable latex gloves were worn during sample collection and handling. 

2.4 Field Parameter Measurement and Testing 

Sample pH, temperature, conductivity, electromotive force (EMF), ferrous iron, total iron, 
dissolved oxygen, and turbidity were measured for each groundwater sample. Tables 3 and 23 
summarizes the field parameter measurements for all samples. 

2.4.1 Temperature and pH 

Temperature and pH were measured with a Hach Sension 1 pH meter. The pH meter was 
calibrated daily following a three-point calibration procedure specified by the manufacturer. 

2.4.2 Electrical Conductivity 

Electrical conductivity was measured with a Hach Sension 5 conductivity/total dissolved solids 
(TDS) meter. The calibration was checked daily with two standard solutions, and recalibrated if 
necessary. 

2.4.3 Eh 

Using an Eh meter with a platinum electrode/reference electrode pair (Hanna Model HI98201 
ORP Tester), the EMF of each sample and of a Zobell standard solution were successively 
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measured. The corrected sample EMF was calculated from the following equation (American 
Public Health Association, 1992): 


EMF sample, corrected — EMF sample, measured "f (EMF Zobell, reference ~ EMF Zobell, measured) 

where: EMF S ampie, measured = the measured EMF of the sample 

EMFzobeii, reference = the published EMF reference value of the Zobell 
solution, corrected to the sample temperature 

EMFzobeii, measured = the measured EMF of the Zobell temperature, corrected 
to the sample temperature. 

The EMF values of the Zobell solution were corrected to the sample temperature based on the 
manufacturer’s instruction sheet The Eh of the sample was then calculated by adding the EMF 
of the reference electrode, as follows: 

Ehsample — EMF sample, corrected 4 EMF Ag/AgCl 

where: EMFAg/AgCi = EMF of the reference silver/silver chloride electrode 

(approximately 220 mV). 

Table 23 presents the Eh calculations for each of the samples. 

2.4.4 Iron 

Both total and ferrous iron concentrations were measured with a Hach DR890 colorimeter and 
Hach AccuVac™ FerroVer (total) and ferrous reagents. The colorimeter was calibrated at the 
SMI laboratory prior to use in the field. The manufacturer’s directions were followed for iron 
measurements. 

2.4.5 Dissolved Oxygen 

Dissolved oxygen concentrations were measured with a Hach DR890 colorimeter and Hach 
AccuVac™ dissolved oxygen reagents. The colorimeter was calibrated at the SMI laboratory 
prior to use in the field. The manufacturer’s directions were followed for dissolved oxygen 
measurements. Due to the high flow rate and turbulence involved in filling the sample buckets, 
dissolved oxygen results are believed to be unreliable (i.e., too high). 
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2.4.6 Turbidity 

Turbidity was measured in the field with a Haeh 21 OOP turbidimeter directly in nephelometric 
turbidity units (NTUs). The calibration was checked daily with three standard solutions and was 
recalibrated if necessary. 

2.4.7 Sample Aeration 

Groundwater collected from several of the City of Fallon and NAS wells was aerated to 
determine the effect on pH. Aeration was performed by placing sample water in a 500 milliliter 
beaker and bubbling air through the sample using an air pump for periods of time ranging from 
1.5 to 3 hours. The results of the aeration are presented in Table 4. 

2.4.8 Arsenic Speciation 

Arsenic speciation was performed in the field at the time of sample collection. Methods 
described in Edwards and others (1998), modified from Ficklin (1982), were used to perform the 
field speciation. The general procedure used for arsenic speciation consisted of: (1) collecting a 
groundwater sample for arsenic speciation, (2) filtering the sample using a new 0.45 micron 
filter, (3) acidifying the sample with hydrochloric acid to lower the sample pH to between 2 and 
3, (4) splitting the acidified sample into two portions, (5) rinsing and filling an arsenic (+5F) 
bottle with one portion of the sample, (4) rinsing the ion-exchange column with 30 milliliters of 
the second sample portion, (5) rinsing the decontaminated collection beaker with the ion 
exchange effluent, (6) running 150 ml of the second sample portion through the ion-exchange 
column, (6) rinsing and filling an arsenic (+3F) sample bottle with the column effluent, and (7) 
preserving the arsenic species using additional hydrochloric acid to lower the pH to less than 2. 

The high density polyethylene (HDPE) ion-exchange columns were prepared in the SMI 
laboratory prior to use in the field, using ion exchange resin obtained from the manufacturer in 
acetate form. The exchange capacity for the columns was calculated to ensure that breakthrough 
of arsenic (5+) did not occur. Measured sample volumes were run through the columns to insure 
that no more than about one-third of the ion exchange capacity was used during field arsenic 
speciation. 
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2.5 Sample Preservation and Filtration 

All samples were preserved as specified in Table 2. Chemical preservatives were added in the 
field after sample collection. All samples were packed in bags and placed on ice after sample 
collection. Sample filtration was accomplished using disposable in-line 0.45-micron filters and a 
peristaltic pump. 

2.6 Equipment Decontamination 

In order to prevent cross contamination, all equipment that contacted the water samples was 
decontaminated before its initial use and between use at each sampling site. Supplies (such as 
disposable filters and sampling bottles) that were certified clean by the manufacturer were not 
decontaminated or reused. The only equipment that required decontamination were the beakers 
used for field parameters and the 5-gallon sample buckets. Decontamination was conducted as 
follows: 

• The beakers and buckets were washed with a Liquinox™ solution, triple rinsed 
with distilled water, triple rinsed with deionized water and, if possible, allowed to 
air dry. Brushes were used as necessary to ensure thorough cleaning. 

• The beakers and buckets were triple rinsed with sample water prior to collection 
of the sample. 

• Clean, disposal surgical gloves were worn during decontamination and when 
handling decontaminated equipment. 

2.7 Quality Assurance/Quality Control 

Sample collection and analysis included rigorous QA/QC procedures that were designed to 
ensure that the data from the samples would be suitable for the intended use of evaluation of 
arsenic treatment options, general chemistry evaluation of the waters, and data validation. As 
part of the QA/QC procedures, field duplicate and blank samples were submitted to the 
laboratories with the primary samples. The laboratory also generated internal replicate 
(identified as “duplicate” on the laboratory data sheets) samples, spike samples, control samples, 
and blank samples. The QA/QC procedures and analytical results are discussed in Section 3.0. 
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3.0 QUALITY ASSURANCE/QUALITY CONTROL VALIDATION 

Samples that were collected to characterize groundwater quality are referred to as “investigative” 
samples. In addition to the investigative samples, field and laboratory QA/QG samples were also 
collected and analyzed to evaluate the reliability and potential bias of the investigative sample 
results. QA/QC samples collected by SMI included a field blank and a field duplicate. QA/QC 
samples prepared by the laboratory included a laboratory blank, laboratory replicate, laboratory 
matrix spike, and a laboratory control sample. All QA sample results were evaluated. However, 
because they are internal laboratory QC samples, the laboratory blank and laboratory control 
sample results are not reproduced in this report. 

The sample data package was reviewed using several evaluation criteria from the U.S. 
Environmental Protection Agency (EPA) National Functional Guidelines for Inorganic Data 
Review (U.S. EPA, 1994a). These criteria are described in Section 3.1. The results of the 
QA/QC evaluation is presented in Section 3.2. 

Section 3.2 summarizes the QA/QC results. The analytical results were qualified based upon the 
outcomes of several internal or external Quality Control (QC) checks. Analytical results affected 
by QC checks that exceeded the acceptance limits were qualified with either a “J” code or a “U” 
code. A “J” code signifies that the associated QC outlier indicated a possible quantitation 
problem. For example, if the matrix spike recovery was outside the limits, an associated result 
would have a “J” code attached to that analytical result to indicate the result may not be 
quantitatively accurate. A “U” code is attached to an analytical result to indicate that the 
detection limit for that individual analyte in that particular sample has changed from the usual 
detection limit. For example, if contamination is found in a blank sample, an associated result 
would have a “U” code attached to that analytical result to indicate the sample may contain any 
amount of the analyte up to, but not including or exceeding, the analytical result. The 
determination of “J” and “U” coding is based on several EPA criteria which are described in the 
following sections. 


City of Fallon 


DRAFT 

8 


P:\l00623\lab daidSTEXT REPORT 7.doc 


Shepherd Miller, Inc. 
September IS, 2000 



332 


Tables 2 and 5 present the preservation and holding time requirements, and the analytical 
methods and associated detection limits, respectively. Tables 6 through 1 1 present the analysis 
results of the QC samples associated with this project. Tables 12 and 13 provide comparisons of 
the arsenic results and Table 14 presents a comparison of the cation-anion charge balances. The 
analytical results based on QA/QC analysis for each of the field samples is provided in Tables 15 
through 22. 

3.1 Evaluation Criteria 

3.1.1 Blank Samples 

No target analytes should be found in laboratory or field blanks. Blank contamination, if found, 
was evaluated using U.S. EPA (1994a) functional guidelines. The guidelines specify that sample 
concentrations less than five times the amount detected in associated blanks should be qualified 
as nondetected (“U”) at the reported concentrations. 

The field blank sample was prepared at the sample site by pouring industrial Type II deionized 
water provided by SVL into the decontaminated 5-gallon buckets. The deionized water was then 
pumped (for total analysis) and filtered (for dissolved analysis) from the 5-gallon buckets into 
sample bottles. New tygon™ tubing and a 0.45 micron filter were used for the pumping and 
filtering. The field blank was prepared to assess the potential sample bias due to field conditions, 
decontamination procedures, tubing contamination, or filter contamination. 

3.1.2 Laboratory Spike and Control Samples 

3.1.2.1 Laboratory Matrix Spike Samples 

Laboratory matrix spike samples are used to evaluate potential matrix effects on sample analysis 
for inorganic parameters. Percent recoveries of target analytes from matrix spike samples should 
fall within control limits of 75 to 125 percent. These limits are only applied to analytes where 
the spike amount added by the laboratory is at least 25% of the analyte concentration in the 
original unspiked investigative sample. 
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If the matrix spike recoveiy is outside the limits, the data are coded with a “J” to designate the 
quantitation may be impacted by matrix effects. Matrix interference and other effects may cause 
low or high percent recoveries in investigative samples. Matrix effects may be noted at the same 
time that recoveries from laboratory control samples indicate acceptable method performance. 

3.1.2.2 Laboratory Control Samples 

A laboratory control sample (LCS) is a commercially prepared sample with a known 
concentration that is analyzed by the laboratory to determine if instruments are calibrated and 
working properly. U.S. EPA guidelines specify that percent recoveries of most metals from 
aqueous LCSs should fall within control limits of 80 to 120 percent. If any analyte falls outside 
these limits, any field samples analyzed in the same analytical run as the failed LCS will be 
qualified with a “J” code to document the quantitation may not be accurate at that value. 


3.1.3 Laboratory Replicate and Field Duplicate Samples 
3.1.3.1 Laboratory Replicate Samples 

Based on U.S. EPA guidelines, aqueous laboratory replicate samples and the samples from 
which they are split (the investigative samples) should have relative percent differences (RPDs) 
whose absolute values do not exceed 20 percent in cases where both sample values are greater 
than or equal to five times the reporting limit. The RPD is defined by the following equation: 


RPD = 


sample - duplicate values 
( sample + duplicate values' 


x 1 00% 


If one or both values are less than five times the reporting limit, the difference between the 
primary and replicate values should not exceed the reporting limit. 

The samples to be used by the laboratory for laboratory replicate analysis were identified on the 
COC record by the sampler. 
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3.1.3.2 Field Duplicate Samples 

For this project, a true field duplicate (not a split replicate) sample was collected immediately 
after an investigative sample at the same station and in the same fashion as the investigative 
sample. A new filter (for dissolved analysis) and new tubing were used to collect the field 
duplicate sample. 

Comparing investigative and field duplicate sample results allows assessment of the repeatability 
of the sample collection process and of the reliability of laboratory analysis procedures. There 
are no U.S. EPA criteria for field duplicate sample comparability. 

3.1.4 Holding Times 

The holding times between sample collection and laboratory analysis were reviewed using U.S. 
EPA guidelines from 40 CFR 136 (U.S. EPA, 1995). The holding times are given in Table 2. 

3.1.5 Cation-Anion Charge Balances 

Cation-anion charge balances were reviewed as an overall check on analytical accuracy. A 0.0% 
charge difference between the cations and anions is ideal, and results from laboratories that have 
large balance differences (i.e., greater than 10%) may be questionable. 

3.1.6 Dissolved and Total Concentrations 

Sample results were checked to see if dissolved concentrations exceeded total concentrations. 
Total concentrations should exceed or equal the dissolved concentrations. 

3.2 Samples Collected and Analytical Results 

Six investigative groundwater samples were collected by SMI from May 23 through May 26, 
2000. In addition to the investigative samples, one field duplicate and one field blank sample 
were collected. Samples were sent to AAL, SEM and SVL in four groups, with each group 
ranging from one to four samples each. All samples were sent to each lab for analyses under 
COC documentation, copies of which are contained in Appendix C. The qualified results of 
these analyses are presented in Tables 15 through 22. 
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3.2.1 Laboratory and Field Blanks 

Minor contamination was detected in the field blank and in the laboratory method blanks. 
Laboratory results were qualified with a “U” code if an analyte concentration was less titan 5 
times the concentration of that analyte found in the associated blank. A discussion of blank 
contamination and the qualified sample results is presented below. 

For typical radionuclide analyses and reporting, the results are reported regardless of the 
reporting limit. Therefore, any blank results that are less than one-fifth the reporting limit are 
considered acceptable and were not used to qualify samples results at or above the reporting 
limit. This is because EPA guidelines do not require qualification of sample results if they are at 
least five times the amount found in the blanks. 

3.2.1. 1 AAL Blanks 

The field blank contained low levels of sulfate, silica, chloride, and color. All investigative 
sample results were either below the detection limit or exceeded 5 times the amount in the blank, 
and were therefore not qualified. None of the field blank results for radiological analyses were 
above the reporting limit. Since radiological analyses are statistically based results, it is possible 
that radionuclides may be reported at low levels even when they are not present. No radiological 
results were qualified based upon the field blank analyses. 

The laboratory blanks analyzed with the investigative samples contained low levels of color, 
nitrate/nitrite, TSS, phosphate, and turbidity. Only sample CW-04-01 -000526 and the field 
blank were analyzed for phosphate, and the phosphate result in CW-04-01 -000526 was qualified 
with a “U” code. Color was qualified with a “U” code in all investigative samples, except the 
field blank. The field blank was not qualified because it is a QC sample and not an investigative 
sample. Turbidity was qualified with a “U” code in all investigative samples except the field 
blank, because turbidity was not present above the detection limit in the field blank. TSS and 
nitrate/nitrite were not qualified, because concentrations for these analytes was below the 
detection limit in all investigative samples. 

A few laboratory blanks for radiological analyses contained low levels of some radionuclides. 
With the exception of Radium-228, the reporting limit for each of these analytes was a minimum 
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of 5 times the amount found in the laboratory blank, so no results were qualified. Radium-228 
was found in the method blank at 1 .067 pCi/L, which is slightly above the reporting limit of 1 .0 
pCi/L. Radium-228 was qualified with “U” code for all eight samples, because the results were 
less than 5 times the amount found in the laboratory blank and the blank result was above the 
reporting limit. 


3.2.1.2 SEM Blanks 

SEM reported that the field blank contained low levels of total alkalinity, bicarbonate alkalinity, 
sodium and dissolved arsenic (+3F) (bottle 10, HC1 preserved). All investigative sample results 
were either greater titan 5 times the amount in the blank or were below detection limits with the 
following exceptions, which were qualified with a “U” code: dissolved arsenic (+3F) in 
investigative samples CW-01-01-000525, CW-01-02-000525, CW-03-01-000525 and CW-04- 
01-000526. None of the field blank results for radiological analyses were above the reporting 
limit. Since radiological analyses are statistically based results, it is possible that radionuclides 
may be reported at low levels even when they are not present No radiological results were 
qualified based upon the field blank analyses. 

All of the associated laboratory method blanks were free of contamination, although alkalinity, 
turbidity, color, TDS, and TSS were apparently not analyzed for in the laboratory blank. One of 
the method blanks had radium-226 at a concentration of 0.260 pCi/L: however, because the 
radium-226 concentration in the investigative samples was less than the reporting limit, no data 
were qualified. 


3.2.1.3 SVL Blanks 

The field blank was found to contain small amounts of turbidity, calcium and magnesium. 
Therefore, turbidity was qualified as “U” in all investigative samples. The investigative samples 
contained sufficiently high calcium and magnesium concentrations (i.e., 5 times the blank 
concentration) to preclude qualification. None of the field blank results were above the reporting 
limit for radionuclides. Since radiological analyses are statistically based results, it is possible 
that radionuclides may be reported at low levels even when they are not present. No radiological 
results were qualified based upon the field blank analyses. 
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Four laboratory blanks were analyzed by SVL with the investigative samples. Investigative 
samples were compared only to the laboratory blank associated with that sample. One laboratory 
blank had low levels of turbidity, silica, and arsenic (+3L). Sample CW-02-01-000523 was 
qualified as “U” for turbidity. All other investigative sample results associated with the 
laboratory blank were either below detection limit or greater than 5 times the blank concentration 
and were not qualified. The second laboratory blank showed detectable concentrations of 
turbidity, calcium, iron, and arsenic (+3L). Iron in NW-01-01-000524 was qualified as “U”; all 
other investigative sample results associated with this blank were either below detection limits or 
greater than 5 times the blank concentration. The third laboratory blank had low levels of 
turbidity and calcium, and investigative sample CW-03-01-000525 associated with this 
laboratory blank was qualified as “U” for turbidity. All other investigative sample results 
associated with this blank were either below detection limit or greater than 5 times the blank 
concentration. The fourth and final laboratory blank also had low levels of turbidity and 
calcium. Sample CW-04-0 1-000526 associated with this blank was qualified as “U” for both 
turbidity and calcium. 

A few laboratory blanks for radiological analyses contained low levels of some radionuclides. 
With the exception of Radium-228, the reporting limit for each of these analytes was a minimum 
of 5 times the amount found in the laboratory blank, so no results were qualified. Radium-228 
was found in the method blank at 1.067 pCi/L, which is slightly above the reporting limit of 1.0 
pCi/L. Radium-228 was qualified with “U” code for all eight samples, because the results were 
less than 5 times the amount found in the laboratory blank and the blank result was above the 
reporting limit. 


3.2.2 Laboratory Matrix Spike Samples 

Matrix spikes were performed by all of the laboratories. AAL spiked one sample, while SVL 
and SEM spiked multiple samples. This QC evaluation was based on EPA percent recovery 
limits of 75-125% and the spike concentration added at least 25% of the analyte concentration 
The matrix spike recoveries are presented in Table 7 for AAL and SVL, with the recoveries for 
SEM shown in Table 8. 
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3.2.2.1 AAL Matrix Spikes 

AAL performed the matrix spike on sample CW-02-01-000523. All of the recoveries were 
within the acceptable range. Spikes were not performed for radionuclides, bicarbonate 
alkalinity, carbonate alkalinity, hydroxide alkalinity, turbidity, color, TSS, and dissolved 
chromium 


3.2.2.2 SEM Matrix Spikes 

SEM performed matrix spiking on two of the City of Fallon investigative samples, for many of 
the analytes. Most of the remaining analytes were spiked by SEM on samples from other 
projects and investigations. Typically, this would preclude the evaluation of matrix effects for 
those analytes where the spike was performed on other samples (non-City of Fallon or NAS 
samples). However, due to the spikes having generally acceptable recoveries, and since the City 
of Fallon samples do not show unusual analyte concentrations, it is unlikely that serious matrix 
effects would have been observed if all analytes had been spiked in City of Fallon samples. 

Matrix spikes were performed on two different City of Fallon samples, with the exception of 
arsenic (+5F), arsenic (+5L) and arsenic (+3L), which only had one sample spiked. Chloride, 
nitrate, and nitrate were spiked into three City of Fallon samples. The following analytes were 
not spiked into any City of Fallon samples: radionuclides, all four alkalinities, pH, turbidity, 
color, TDS, TSS, calcium, magnesium, potassium, sodium, silica, total phosphorus, and arsenic 
(+3F). 

With the exception of iron and aluminum, matrix spike recoveries were acceptable. In some 
cases, the iron and aluminum spike recoveries fell within the 75-125% acceptable limit and in 
some cases these analytes were outside the acceptable range. Because the concentrations of 
aluminum and iron were below the detection limit in the samples associated with the matrix 
spikes that failed, no data were qualified. 

Matrix spike duplicates were also performed on a number of analytes. These matrix spike 
duplicates showed the same general results as the matrix spikes; however, the recovery of 
arsenic (+5L) was 136%, which exceeds the EPA guidance of 125% for laboratory replicates. 
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Since the matrix spike recovery was acceptable for arsenic (+5L), and matrix spike duplicates are 
not required by the EPA, no analyses were qualified. 

3.2.2.3 SVL Matrix Spikes 

A total of four samples were spiked by SVL. The samples spiked included CW-01-01-000525, 
CW-02-01-000523, CW-04-0 1-000526 and NW-01-01 -000524. All of the spike recoveries were 
within acceptable limits, with the exception of total arsenic, arsenic (+3F), and potassium in one 
of the spiked samples. One of the spikes showed a 148 percent recovery for total arsenic, a 
128% recovery for arsenic (+3F) and a 69 percent recovery for potassium; however, all of these 
analytes were also spiked into three other samples and all of these results were within acceptable 
limits, so no data were qualified. SVL did not spike radionuclides, arsenic (+5L), any 
alkalinities, turbidity, color, TDS, or TSS. 

3.2.3 Laboratory Control Samples 

The recoveries from this QC sample were generally acceptable for all laboratories. A LCS was 
not performed by each laboratory for every analyte. The following sections provide the results 
of the LCS review for each laboratory. The EPA limits of 80-120% recoveries were used for 
LCS evaluation. 

3.2.3.1 AAL Laboratory Control Sample 

Total arsenic, lead, and silver all failed the LCS criteria with 76, 68 and 71 percent recoveries, 
respectively. All results for these analytes were coded “J”. Bicarbonate alkalinity, carbonate 
alkalinity, hydroxide alkalinity, color, silica, dissolved chromium, total unpreserved arsenic, 
arsenic (+3F), and dissolved arsenic did not have an LCS performed. Data were not qualified 
due to these omissions. 

3. 2.3. 2 SEM Laboratory Control Sample 

All LCS percent recoveries were within acceptable limits. Alkalinity (all forms), color, pH, 
silica, TSS, and TDS analyses did not have an LCS performed. No data were qualified due to 
these omissions. 
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3.3.3.3 SVL Laboratory Control Sample 

All LCS percent recoveries were within acceptable limits. 

3.2.4 Laboratory Replicate and Field Duplicate Samples 

3.2.4.1 Field Duplicate 

A duplicate sample was collected at Fallon City Well #1 and submitted as a normal investigative 
sample (blindly) to each of the laboratories. This duplicate sample allows a precision check of 
both the sampling procedures, sampling equipment, and the laboratory results. The duplicate and 
associated investigative samples were analyzed for all analytes by all of the laboratories. The 
results were generally quite good, with the specific laboratory results discussed in the following 
sections. The EPA recognizes that the precision limit for true field duplicates is much more 
difficult to achieve than with laboratory duplicates; therefore, the EPA does not require data 
qualifications based upon field duplicate results. No data were qualified using the EPA guidance 
and the precision seen in the field duplicate was quite good, with only scattered outliers. The 
results of the field duplicate are presented in Table 9. 

3.2.4.1.1 AAL Field Duplicate 

Turbidity, silica, and selenium exceeded the strict laboratory limit of 20 percent RPD. These 
exceedences were not considered serious because these analytes were found at relatively low 
concentrations in the samples and other analyte results were acceptable. No data were qualified 
based on field duplicate analysis. 

3.2.4.1.2 SEM Field Duplicate 

All analytes were within the precision limits for SEM. The EPA does not require data 
qualifications based upon the field duplicate RPDs. 

3.2. 4. 1.3 SVL Field Duplicate 

Turbidity and TSS exceeded the strict laboratory limit of 20 percent RPD. These analytes were 
found at low concentrations in the samples and all other analytes were within the acceptable 
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limit. The EPA does not require data qualifications based upon the field duplicate RPDs and no 
data were qualified based on field duplicate analysis. 

3. 2. 4. 2 Laboratory Replicate 

Most replicate precision results were within acceptable limits of 20 percent RPD. The replicate 
precisions for each laboratory are discussed in the following sections. Table 10 presents the 
laboratory duplicate results for AAL and SVL, and Table 1 1 gives the SEM laboratory duplicate 
results. 


3.2.4.2.1 AAL Laboratory Replicate 

All non-radiological replicate precisions were within the limit of 20 percent RPD. AAL did not 
perform replicate analysis of radium-226, TSS, hydroxide alkalinity, pH, turbidity, and color. 
Criteria for laboratory replicate precision for radiological analytes are not established by EPA, so 
no radiological results were qualified based on laboratory replicate analysis. No other results 
were qualified based upon the laboratory replicates. 

3.2.4.2.2 SEM Laboratoiy Replicate 

SEM performed laboratory replicates on a very limited basis. Replicate analyses were performed 
on color, pH and TSS. The replicate precisions for these analytes were within the control limits. 
SEM performed most replicate analyses on a replicate of the matrix spike. Most, but not all, 
analytes were analyzed on both the matrix spike and the matrix spike replicate. The precision of 
the matrix spike and matrix spike replicate was acceptable for all analytes except arsenic (+5L), 
which had an RPD of 23 percent. Replicates were not performed for the radiological analytes on 
project samples. Rather, the laboratory control samples were analyzed in replicate. No 
radiological results were qualified based on lack of replicate analysis. 

The EPA rules dictate that a replicate be performed on an non-spiked sample. Because of a lack 
of non-spiked replicate data, this criterion could not be directly evaluated following EPA rules. 

3.2.4.2.3 SVL Laboratory Replicate 

SVL performed replicate analyses on a total of four City of Fallon samples. The results of the 

replicate analysis were good, with only one (of four) total arsenic (unpreserved) result exceeding 
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the RPD limit. The one total arsenic (unpreserved) result which failed, had an RPD of 31 
percent, which exceeds the RPD criteria of 20 percent. The other three replicate samples for this 
analyte were all within the limit of 20 percent, so no data were qualified. Replicates were 
performed for all radiological analytes except radium-228 and uranium. Criteria for laboratory 
replicate precision for radiological analytes are not established by EPA, so no radiological results 
were qualified. 


3.2.5 Holding Times 

The elapsed time between sample collection and analysis were evaluated. With the exception of 
HC1 preserved arsenic and unpreserved arsenic, the elapsed holding times were based on EPA 
limits. The EPA does not specify holding times for HC1 preserved arsenic or unpreserved 
arsenic. For unpreserved arsenic, data were not qualified based on holding times, but the elapsed 
time between sample collection and analyses is presented in the following laboratory specific 
sections. Because HC1 and HNO 3 preserve samples by acidifying and minimizing adsorption to 
the sample bottle, and because sufficient HC1 was added during sample preservation to lower the 
sample pH to less than 2, the holding time for arsenic samples preserved with HC1 should not be 
significantly different than for HNO 3 preserved samples. Therefore, the holding time used in this 
evaluation for HC1 preserved total arsenic analyses is 6 months. 

Studies performed by Edwards and others (1998) indicate that in some waters the arsenic (5+) 
and arsenic (3+) species may not be stable, and may convert from one form to the other over 
time. For the samples that were analyzed for arsenic (5+) and arsenic (3+), a very strict holding 
time of 3 days was chosen for the speciation to be performed. After speciation, the previously 
discussed holding time of 6 months for HC1 preserved arsenic was used. 

3.2.5.1 AAL Holding Times 

AAL performed analysis for several analytes beyond the established holding times. Only color 
in sample CW-02-0 1-000523 was analyzed outside the established holding times and was 
therefore qualified with a “J” code. The unpreserved arsenic samples were analyzed between 1 8 
and 2 1 days after collection. 
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The hoiding times for ail phosphorus analyses on samples CW-04-0 1-000526 and CW-04-03- 
000526 were exceeded, because the requests for these analyses was made by SMI after tire 
holding time limits. Phosphorus data for these samples was qualified with a “JT due to the 
holding time exceedance. 

3.2.5.2 SEM Holding Times 

SEM performed analysis for several analytes beyond the established holding times. The 
following analytes were analyzed outside the established holding times and were qualified with a 
“I” code: (1) arsenic (+3L) and (+5L) for samples CW-04-0 1-000526 and CW-04-03-000526, 

(2) TSS in sample CW-02-0 1-000523, and (3) TDS in samples CW-02-0 1-00523, CW-04-0 1- 
000526, and CW-04-03-000526. The unpreserved arsenic samples were analyzed between 10 
and 13 days after collection. 

3.2.5.3 SVL Holding Times 

SVL performed analysis for several analytes beyond the established holding times. The 
following analytes were analyzed outside the established holding times and were qualified with a 
“J” code: (1) arsenic (+3L) and (+5L) for samples CW-01-01-000525, CW-01-02-000525, CW- 
03-01-000525, CW-04-0 1-000526, and CW-04-03-000526, (2) color in samples CW-0I-01- 
000525, CW-01-02-000525, CW-03-01-000525, CW-04-0 1-000526, and CW-04-03-000526. 
The unpreserved arsenic samples were analyzed between 6 and 12 days after collection. 

The 28 day holding times for all phosphorus analyses were exceeded by 3 to 7 days, because the 
requests for these analyses was made by SMI after the holding time limits. All phosphorus data 
was qualified with a “J” due to the holding time exceedance. 


3.2.6 Additional Checks for Aqueous Samples 

For samples on which both total and dissolved analyses were performed, the total and dissolved 
results for each sample were compared. In general, the comparisons showed acceptable results. 
Only the AAL analysis for total versus dissolved arsenic concentration, for sample CW-02-01- 
000523, exceeded the 20% criteria. The total arsenic concentration for sample CW-02-Q1- 
000523 had previously been qualified as "J" (Section 3.2.3.1); therefore, no additional 
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qualifications were added to this sample. In one additional case for AAL (sample CW-01-01- 
000525), and three cases for SVL (samples CW-01-01-000525, CW-02-01-000523, and CW-04- 
01-000526), the dissolved concentrations exceeded the total concentrations for arsenic, but the 
dissolved and total concentrations were nearly identical (i.e., between 3 and 6 percent), so the 
data were not qualified. 

The cation-anion charge balance was reviewed for each investigative sample. These results 
allow an additional check on the overall accuracy of the different methods as well as suggest 
how consistent a laboratory’s analysis is for several analytes. The cations used in the 
calculations were calcium, magnesium, sodium, and potassium. The anions used were sulfate, 
chloride, nitrate, and alkalinity. The concentrations in mg/L were converted to milliequivalents 
per liter to normalize the results. A 0.0% charge difference between the cations and anions is 
ideal. The results of the cation-anion comparisons is presented in Table 14. The cation-anion 
charge differences for all sample results reported by SEM tmd SVL were acceptable and did not 
exceed 5% for any one sample. The cation-anion charge differences for sample results reported 
by AAL were much higher than either SVL or SEM, and exceeded 20% for one sample. AAL 
had an average charge difference of 7%, while the SVL and SEM average differences were less 
than 1%. 


3.2.7 Interlaboratory Comparisons 

In order to determine which of the laboratories’ results are most likely correct, ant to assist the 
City of Fallon in determining which laboratory to use for future analyses, an interlaboratory 
comparison was performed. As mentioned earlier, a total of six investigative and two field QC 
samples were collected during sampling of the Fallon and NAS wells. These samples were then 
split and a portion of each sample was submitted to each of the three different laboratories for 
analysis. The interlaboratory evaluation is unusual and is much more subjective than other QC 
evaluations, and no strict rules exist for this type of evaluation. The interlaboratory evaluation 
can be as simple as a comparison of the results between the laboratories. A more intensive 
evaluation may include: (1) a statistical analysis of results, (2) a review of additional internal 
laboratory QA/QC data, beyond that performed in previous sections, (3) overall usability of the 
laboratories’ analysis results after the QA/QC evaluation, (4) responsiveness of the laboratories, 
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(5) a comparison of the laboratories analysis costs, (6) sample delivery method (i.e., is the 
laboratory nearby or must samples be shipped), and (7) a comparison of the clarity, organization, 
and ease of use of the laboratories’ data reports. This interlaboratory evaluation consisted of 
several items, which are discussed below. 

The results from all three laboratories were compared to determine if any trends exist. The data 
used for this comparison are presented in Tables 15 through 22. Because arsenic is of special 
interest, emphasis was placed on this comparison and Tables 12 and 13 were prepared to aid in 
this evaluation. Table 12 presents the arsenic results, grouped by sample location, for each 
laboratory. Table 13 presents the arsenic results, grouped by species and preservative, for each 
laboratory. A review of the sample data indicated that AAL reported consistently higher 
concentrations or values than SEM or SVL for total alkalinity, arsenic (all species and 
preservation methods), pH, magnesium, potassium, sodium, and silica. SVL reported 
consistently higher concentrations of sulfate than either AAL or SEM. Of the three laboratories, 
the lowest values for total alkalinity, pH, and sodium where reported by SVL, and SEM reported 
the lowest concentrations for nitrate (as nitrogen), magnesium, and potassium. Caution should 
be used when making comparisons of analyte concentrations, as large percentage differences at 
low concentrations may not be as meaningful as small percentage differences at high 
concentrations. 


In the original analyses, AAL in a few instances detected the presence of thallium and selenium. 
Reanalysis by AAL for thallium and selenium, indicates that thallium and selenium are not 
present above detection limits in any of the samples except CW-02-01-000525. Neither SEM or 
SVL detected thallium or selenium in any samples. In the original analyses, SEM reported the 
presence of chromium. Reanalysis by SEM for chromium indicates that while chromium may be 
present, the original analysis results were probably to high. The reanalysis results for chromium 
are below the detection limits for SVL and AAL so the accuracy of the reanalysis by SEM can 
not be evaluated. For the cases when reanalysis was performed, the reanalysis results are 
presented in the tables and the associated QA/QC is discussed in the preceding sections. 
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The QA/QC analysis described in previous sections was reviewed to determine if any of the 
laboratories failed the QA/QC criteria more often than the other laboratories. With the exception 
of the cation-anion charge balances (Table 14), all the laboratories had similar QA/QC results. 
The results of the cation-anion balances indicated that AAL results are probably the least reliable 
in terms of overall accuracy and/or consistency for major analytes. AAL performed total arsenic, 
lead, and silver analysis even though the laboratory control samples for these analytes did not 
pass criteria. AAL had the lowest analytical costs. 

SVL was the only laboratory that met the reporting deadline and was the most responsive 
laboratory to requests for additional data and/or data clarification. In addition, the reporting 
format that SVL used was the easiest to understand. SVL’s analytical costs were approximately 
15% higher than AAL’s analytical costs. 

SEM did not analyze for one of the requested non-radiological analytes and several of the 
radiological analytes. SEM performed a very limited analysis of the requested laboratory 
replicate sample. SEM’s analytical costs were the highest of the three laboratories, and were 
approximately 25% higher than AAL’s analytical costs. 

3.2.8 Summary of QA/QC Review 

The matrix spike and replicate results were normal for a project of this type, with scattered 
outliers, but few resulting data qualifications. Analytical results used in the matrix spike and 
replicate evaluations were not qualified prior to use. This is a conservative approach because 
qualification prior to use may eliminate some analytes in the investigative samples from 
qualification by these subsequent methods. 

In general, the internal laboratory QC results and the QC results for the field samples were 
acceptable. None of the evaluation criteria led to excessive data qualifications. As is commonly 
the case, low concentrations of contamination were found in either the field blanks or laboratory 
blanks; however, relatively few sample results needed qualification due to the contamination. 
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4.0 WATER QUALITY DATA EVALUATION 

4.1 Stiff Diagrams 

Stiff diagrams were constructed as an initial method to evaluate water quality data and are 
presented in Appendix D. The Stiff diagrams for the samples collected at the City of Fallon and 
the NAS wells show that the groundwater is an alkaline Na-HCOs type water. The City of Fallon 
and the NAS water samples are remarkable similar, as shown by comparing the concentrations of 
the cations and anions and the associated Stiff plots between groundwater samples. 

4.2 Arsenic Testing and Results 

In order to better understand the arsenic present in the City of Fallon and the NAS wells, several 
tests were performed. The arsenic testing included: (1) speciation, (2) different types of 
chemical and non-chemical preservation, and (3) filtration. The arsenic tests and results are 
described in the following sections. 

4.2.1 Speciation 

Arsenic speciation was performed by SMI in the field and performed by SVL and SEM in their 
laboratories. SMI and SEM performed arsenic speciation using different variations of the Ficklin 
(1983) method. SVL performed arsenic speciation using a procedure derived from Subramanian 
and Meranger (1984). 

All arsenic present in the samples collected from the City of Fallon and the NAS wells appears to 
be in the pentavalent (5+) form. As shown on Table 13, trivalent arsenic (+3) was not detected 
in any of the investigative samples collected from the City of Fallon or the NAS wells. SEM 
reported trivalent arsenic (3+) in the field blank (sample CW-04-03 -000527), but this value is 
believed to be incorrect because SEM did not detect total arsenic in this same sample prior to 
speciation, and SVL did not detect trivalent arsenic in a split of this sample. The AAL result 
could not be used to evaluate the SEM result because AAL’s detection limit was higher than the 
SEM reported concentration. 
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4.2.2 Preservation 

Several methods of arsenic preservation were used in order to compare the analytical results of 
this investigation to previous investigations, and to determine if arsenic concentrations varied 
when using different preservation methods. Arsenic preservation consisted of: (1) preserving 
with hydrochloric acid, (2) preserving with nitric acid, and (3) placing the samples on ice without 
using chemical preservation. 

As shown on Table 12, there are no consistent differences in reported arsenic results for the three 
preservation methods. This is an important result because it tends to validate analyses obtained 
earlier by the City of Fallon. 

4.2.3 Filtration 

Filtration was performed in the field to determine if particulate arsenic (i..e., greater than 0.45 
microns) was present. Filtration consisted of pumping water through a new 0.45 micron filter 
prior to preservation. The filtration results are presented on Table 12. As presented in Table 12, 
no consistent differences were observed in the filtered (bottle 5) versus unfiltered (bottle 4) 
arsenic concentrations, showing that simple filtration using 0.45 micron filters will not be 
beneficial in water treatment. 

4.3 Aeration Effects on pH 

Groundwater collected from several of the City of Fallon and NAS wells was aerated to 
determine the effect on pH. The results of the sample aeration are presented in Table 4. Sample 
aeration was performed for between 1.5 and 3 hours and resulted in lowering of the pH, of 
between 0.3 and 0.4 units, for each sample. 

In order to determine if the lowering of the pH was due to vigorous aeration or quiescent 
exposure to the atmosphere, the sample collected at Fallon City Well #4 was split into two equal 
portions, with one portion aerated and the second portion unaerated. The aerated portion of this 
sample dropped 0.3 pH units while the pH of the unaerated portion dropped only 0.01 pH units, 
showing that vigorous aeration was more effective, presumably due to uptake of carbon dioxide 
gas from the air. 
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4.4 Water Quality 

The City of Fallon and the NAS groundwater is an alkaline Na-HC 03 type water. The 
groundwater samples collected and analyzed during this investigation, contained few analytes at 
concentrations above the laboratories’ detection limits. Only the major cations and anions 
(calcium, magnesium, sodium, potassium, sulfate, chloride, nitrate, and alkalinity), arsenic, 
fluoride, and silica, were consistently present in concentrations above the detection limits, for 
each of the laboratories. 
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Table 1, Sample Locations and Identification Numbers 


LOCATION 

SAMPLE ID 

Fallon City Well #1 

CW-01-01-000525 

Duplicate of City Well #1 

CW-0 1-02-000525 

Fallon City Well #2 

CW-02-01-000523 

Fallon City Well #3 

CW-03-01-000525 

Fallon City Well #4 

CW-04-01-000526 

Naval Air Station Well #1 

NW-01-01-000524 

Naval Air Station Well # 3 

NW-03-01 -000524 

Field Blank 

CW-04-03-000526 
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Table 2. Analytes, Holding Times, and Preservation Requirements 


ANALYTE 

BOTTLE NO. 

DISS. TOTAL 

PRESERV. 

HOLDING 

Alkalinity Total 

I 

Total 

None 

14 days 

Alkalinity Bicarbonate 

1 

Total 

None 

14 days 1 

Alkalinity Carbonate 

1 

Total 

None 

14 days 

Alkalinity Hydroxide 

1 

Total 

None 

14 days 

pH 

1 

Total 

None 

immediately ; 

Turbidity 

1 

Total 

None 

48 hours 

j Color-Apparent 

1 

Total 

None 

48 hours ! 

TDS 

2 

Dissolved 

None 

7 days 

TSS 

1 

Total 

None 

7 days 

[ Nitrate as N 

1 

Total 

None 

48 hours 

Nitrite as N 

1 

Total 

None 

48 hours 

N03 + N02 

3 

Total 

h 2 so 4 

28 days 

Calcium 

1 

Total 

None 

6 month I 

Magnesium 

1 

Total 

None 

6 month 

Potassium 

1 

Total 

None 

6 month i 

Sodium 


Total 

None 

6 month 

Chloride 


Total 

None 

28 days 

Fluoride 


Total 

None 

28 days 

Silica 


Total 

None 

28 days 

Sulfate 

1 

Total 

None 

28 days 

Aluminum 

4 

Total 

HNO, 

6 months 

Antimony 

4 

Total 

HNO, 

6 months 

Arsenic 

12 

Total 

None 

Not Established 1 

Arsenic 

4 

Total 

HNO, 

6 months 

Arsenic 

5 

Dissolved 

HNO, 

6 months 

Arsenic (+3F) 

10 

Dissolved 

HC1 

Not Established 1 

Arsenic (+5F) 

11 

Dissolved 

HC1 

Not Established 1 

Barium 

4 

Total 

HNO, 

6 months 

Beryllium 

4 

Total 

HNO, 

6 months 

Cadmium 

4 

Total 

HNO, 

6 months 

Chromium 

4 

Total 

HFKS 

6 months 

Chromium 

5 

Dissolved 

HNO, 

6 months ; 

Silver 

4 

Total 

HNO, 

6 months 

Copper 

4 

Total 

HNO, 

6 months 

Iron 

4 

Total 

HNO, 

6 months 

Lead 

4 

Total 

HNO, 

6 months 

Manganese 

4 

Total 

HNO, 

6 months i 

Mercury 

4 

Total 

HfJiS 

28 days | 

Nickel 

4 

Total 

HNO, 

6 months i 

Selenium 

4 

Total 

HNO, 

6 months 

Thallium 

4 

Total 

HNO, 

6 months 

Zinc 

4 

Total 

HNO, 

6 months 

Arsenic (+3L) 

6 

Dissolved 

HC1 

not established 1 

Arsenic (+5L) 

6 

Dissolved 

HCI 

not established' 

Phosphorus as P 

1 

Total 

None 

28 days 

Ortho-Phosphate as P 

1 

Total 

None 

48 hours 

Gross Alpha 

7 

Total 

HNO, 

6 months , 

Gross Beta 

7 

Total 

HNO, 

6 months 

Radium 226 

8,9 

Total 

HNO, 

6 months 

Radium 228 

8,9 

Total 

HNO, 

6 months 

Uranium 

8,9 

Total 

HNO, 

6 months ; 

Radon 

13 

Total 

none 

48 or 72 hours 


1 = EPA Specified holding times were not found for the HC1 preservations or the speciation. A limit of 3 days was used for this 
project. 

F = field 
lab 
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Table 3. Field Parameter Results 


LOCATION 

Fallon City 
Well #1 

Fallon City 
Well #2 

Fallon City 
Well #3 

Fallon City 
Well #4 

Naval Well 

#1 

Naval Well 
#3 

Sample Date 

5/25/00 

5/23/00 

5/25/00 

5/26/00 

5/24/00 

5/24/00 

pH (field) 

9.16 

9.18 

9.15 

9.14 

9.19 

9.1 

EMF (mV) 

265 

5 

111 

141 

-5 

25 

Conductivity (uS/cm) 

924 


925 

987 


1087 

Temp (°C) 

19.6 

20.4 


wm&m 

20.9 

22.7 

Turbidity (ntu) 

0.16 

0.51 

9E£9H 


0.27 

0.16 

Fe Total (mg/L) 

0.02 

0 


0.01 


0 

Fe+2 (mg/L) 

0 

0 

0.02 


0 

0 

Diss. 02 (mg/L) 1 

5.1 

4.2 

6 

3.8 

6.5 

6.7 


1 


=Unreliable due to purging and sampling method. 
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Table 4 Results of Sample Aeration 


LOCATION 

Length of 
Aeration 
(hours) 

Initial 

PH 

Initial Temp. 
(°C) 

Final pH 

Final Temp 
(°C) 

Fallon City 
Well #1 

3 

9.16 



17.9 

Fallon City 
Well #2 

1.5 

9.18 




Fallon City 
Well #3 






Fallon City 
Well #4 

3 





Fallon City 
Well #4* 

3 





Naval Well 
#1 

2 

9.19 

20.9 

8.75 


Naval Well 
#3 

2 


22.7 


20.9 


‘“This sample was not aerated hut allowed to sit undisturbed next to the aerated sample. 
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Table 5. Detection Limits and Methods of Analysis 



BOTTLE 

DISS/ 

REPORTING LIMITS (mg/L) 1 

EPA METHOD NUMBERS [ 

ANALYTE 

No. 

TOTAL 

AAL 

SEM 

SVL 

4AL 


mi 

Alkalinity Total 

1 

Total 

1 

1 

1.0 

2320B' i 

310.0 

316.1 1 

Alkalinity Bicarbonate 

1 

Total 

1 

1 

1.0 


K2EEB 

K&Hflii 

Alkalinity Carbonate 

1 

Total 

1 

1 

i.O 


■ ' - 

■MB 

Alkalinity Hydroxide 

1 


1 

1 

1.0 

HsESiM 

310.0 

■Wlif 

pH 

1 

Total 

0.1 

0.1 

0.1 

BBSPH 

150.1 

■ m 

Turbidity 

I 

Total 

0.01 

0.01 


mSESMM 

180.1 

H Bi 

Color-Apparent 

1 

Total 

5 

5 

1.0 


110.2 

110.2 

TDS 

2 

Diss 

10 

10 

10.0 


160.1 

160.1 

TSS 

1 


0.1 

i 

0.1 

HK2SMI 

mm i 

160.2 

Nitrate as N 

1 

Total 

0.1 

0.3 

0.05 



300.0 

Nitrite as N 

1 

Total 

0.1 


0.05 

300.0 

300.0 

300.0 

N03+NO2 

3 

Total 

0.1 

0.8 

0.02 

300.0 


353.2 

Calcium 

1 

Total 

0.5 

0.1 

0.013 

200.7 

mmm 

200.7 j 

Magnesium 

1 

HKSwIH 

0.1 

6.1 

0.035 

200.7 

200.7 


Potassium 

I 

wmemm 

0.1 

0.5 

1.700 

200.7 


200.7 | 


I 


0.5 

0.1 


200.7 


200.7 j 


I 


0.2 

1.0 

0.2 

300.0 

300.0 

300.0 [ 

Fluoride 

1 

Total 

0.1 

1 

jjgiM fS£i 

300.0 

HES&EiH 

KS2EBI: 

Silica 

1 

s-r— -j 

0.025 

1 


200.7 

■KUiUl 

b^ebi 

Sulfate 

1 

Total 

0.4 

1 


300.0 


bmjb 

Aluminum 

4 

Total 

0.02 

0.05 

KB 

200.7 



Antimony 

4 


0.003 

0.001 

0.001 

200.8 


»■/'!»— 

Arsenic 

12 


0.005 

0.001 

0.001 

200.8 


B£2JB 

Arsenic 

4 

Total 

0.005 

0.001 

0.001 

200.8 

200.8 

m'-Tom 

Arsenic 

5 

Diss 

0.005 

0.001 

0.003 

200.8 

200.8 

iKSBB' 

Arsenic (+3F) 

10 

Diss 

0.005 

0.002 

0.001 

200.7 

200.8 

Mg! 

Arsenic (+5F) 

11 

Diss 

0.005 

0.00 1 

/BKE*!l^B 

jsn 


WtMM 

Barium 

4 

Total 

0.02 

■ESM 

0.002 

200.7 

BB^Efl 

moMm 

Beryllium 

4 

Total 

0.002 

0.001 



Bi^Efl 

KttBI 

Cadmium 

4 

KB 

0.002 

0.001 




mn*mm 

Chromium 

4 

Total 

0.005 

0.001 


200.7 



Chromium 

5 

Diss 

0.005 

0.001 

HBsIStiffli 


200.8 

200.7 

Silver 

4 

Total 

0.01 

0.001 



200.8 

200.7 

Copper 

4 

Total 

0.01 

0.001 

0.003 

200.7 


BttflJB 

Iron 

4 

Total 

0.02 

£05 


266.7 

200.7 

200.7 | 

Lead 

4 

Total 

0.007 

0.001 

BBEtlifli 

200.8 

IKSEBI 

239.2 j 

Manganese 

4 

Total 

0.005 

0.001 

''-kBlEnUJH 




Mercury 

4 

Total 




245.1 

245.1 

mssm 

Nickel 

4 

mBMM 

0.02 

0.001 



BE^EB 


| Selenium 

4 

BHSHI 

0.01 

0.001 

kji 

200.8 

200.8 


| Thallium 

4 

gBKBB 


035T 


200.8 

200.8 

279.2 | 

| Zinc 

4 


0.05 

0.0 1 

0.003 

"200.7 

HgjUEfli 


| Arsenic (-+-3L) 

6 

5SS 

NA 

0.002 

0.002 

NA 



Arsenic (+5L) 

6 

Diss 

NA 

0.002 


NA 

irg’irnrKiiiM 


Phosphorus as P 

1 

WMEEMM 

NA 

<0.02 


NA 

365.3 

BH^BB 

Ortho-Phosphate 

I 

HB£S9H 


NA 

I^KEll^l 

45Q0P+C‘ 

wmim 

pm 

Gross Alpha pCi/L 

7 

Total 

3 

5.0 

3 

900.0 

H22EB 

BEi&EBI 


7 

total 

4 

5.0 

4 

■KHHI 

900.0 

900.0 

Radium 226 pCi/L 

8,9 

Total 

1 

1.0 

1 

■ffiCHi 

903.1 

903.1 J 


8,9 

Total 

1 

1.0 

1 

904 


iiKMJMi 

■intfimriifiKnu 

8,9 


1 

£5S4 

1 

908 

908 

908 

| Radon pCi/L 

13 

Tm 

50.0 

mr 


913.0 

SM-7500RN 

913.0 


Diss ~ Dissolved 

1 = Units = mg/L, unless otherwise noted in Table 

2 = These methods are American Public Health Association (APHA) methods, not HP A. 
F « field 

L = lab 

NA = Not Analyzed 
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Table 6. Field Blank Results 


ANALYTE 

BOTTLE No. 

AAL (mg/L)* 

SEM (mg/L)* 

SVL (mg/L)* \ 

Alkalinity Total 

1 

< 1 

2 

<i 

Alkalinity Bicarbonate 

l 

<1 

2 

<1 j 

Alkalinity Carbonate 

1 

<1 

<1 

<i j 


i 

<1 

<1 

<i 


jg^HHHH 

6.04 

5.58 

5.95 


h 

<0.1 

<0.i 

0.11 



-^ESElHi 

<5 

<5J 



<10 

<7J 

<10 



<2 

<1 

>0.1 

Nitrate as N 

i 

<0.1 

<0.1 

<0.05 



<0.1 

<0.1 

<0.05 

N03 + N02 

3 

<2 

N/A 

<0.02 

j Calcium 

1 

<0.5 

<0.1 

HEfiSiHH 

| Magnesium 

1 

<0.1 

<0.1 

0.048 

j Potassium 

I 

<0.1 

<0.5 

<1.7 

Sodium 

1 

<0.5 

2.7 

<.088 

Chloride 

1 

6.8 

<0.1 

<0.2 

Fluoride 

I 

<0.1 

<0.1 

<0.1 


mmxmm 


<1 

<0.17 



1 

<0.1 

<0.3 

W l|ii|i|liiii|i^ — 



<6.05 

<0.024 

W filin' 

Hi 


<0.002 

<0.001 | 

'^ISIlSi^H^HHHHH 

12 

<0.005 

<G.002J 

<0.00 tJ 




<0.002 

<0.001 

W J7' ' 



<0.002 

<0.001 

Arsenic (+3F) 

10 

<0.005 

0.003J 

<0.00 1J 1 

Arsenic (+5F) 

ii 

<0.005 

<0.0021 

<0.00 1J 




Hi K*^&aHK 

1H H322S2H! 

1 Beryllium 

4 

<0.002 

<0.002 

H5EIB 

1 Cadmium 

4 

<0.002 


IH K2SSs2^l^ 




<0.001 

<0.005 J 

Chromium 

5 

K£2H 


<0.005 | 

Silver 

4 

<0.0 1J 

<0.002 

<0.006 | 

Copper 

4 

<0.01 

<0.002 



4 

<0.02 

<0.05 

<0.02 

mBsn 

4 

<0.007J 

<0.002 

<0.001 

Manganese 

4 

<0.005 


§li§iiHE!2u£HW 

Mercury 

4 


<0.0005 

<0.0002 

[EiSSHi 1 WKM 1 

HHKHT 1 

[77a^>^ESi2^B 

<0.002 

<0.023 | 

J2E253H 

HU 

1H BSiUH 


<0.001 

[EPtigJjH' I ■ - H 

4 

<0.001 

<0,001 

<0.001 

Zinc 

4 

<0.05 

<0.02 

<0.003 j 

Arsenic (+3L) 

6 

N/A 

<0.002J 

<G.002J | 

Arsenic (+5L) 

6 

N/A 

<0.0021 

<0.0023 

Phosphorus as P 

hhi h 

N/A 

<0.02 

<0.0 1J 

Ortho-phosphate as P 

1 

<0.25 

N/A 

N/A 

Gross Alpha (pCi/1) 

7 

1.0 

<1.0 

1.0 | 


■HH 

1.0 

<1.2 

1.0 


8,9 

0.1 

N/A 

0.1 

Radium 228 (pCi/1) 

8,9 

0.07U 

N/A 

<0.7 U 

Uranium 

8,9 

H22j25Hi 

N/A 


Radon (pCi/1) 

13 

N/A 

N/A 

N/A | 


* = units are mg/L, unless otherwise noted in Table 

BOLD ENTRIES designate results, which exceeded the reporting limit. 

N/A = Not analyzed 

F = field 

L = lab 
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Table 7 Matrix Spike Recoveries for AAL and SVL 


ANALYTE 
SAMPLE SPIKED 

BOTTLE 

No. 

AAL % Recovery 

SVL % Recoveries (4 samples total) 

CW -02-01- 
000523 

CW-0I-01- 

000525 

CW-02-01- 

000523 

CW-04-01- 

000526 

NW-01-01- 

000524 

Alkalinity Total 

1 

92.4 

N/A 

N/A 

N/A 

N/A 


I 

N/A 

N/A 

N/A 

N/A 

N/A 

Alkalinity Carbonate 

i 

N/A 

N/A 

N/A 

N/A 

N/A 

Alkalinity Hydroxide 

I 

N/A 

N/A 

N/A 

N/A 

N/A 



N/A 

N/A 

N/A 

N/A 

N/A 



N/A 

N/A 

N/A 

N/A 

N/A 

Color-Apparent 

i 

N/A 

N/A 

N/A 

N/A 

N/A 

TDS 

2 

95.9 

N/A 

N/A 

N/A 

N/A 

■EaHKSWSSSSS 


N/A 

N/A 

N/A 

N/A 

N/A 

Nitrate as N 

1 

"97.6 

107 

100 

101 

101 

Nitrite as N 

I 

1053 

99.6 

99 


103 

N03 + N02 

3 

N/A 

112 

124 

112 

117 



106.0 

92.8 

99.2 

92.5 

97.3 



106.0 

97.5 

102.9 

96.9 

98.2 

■ViTtWt-tWHWWM 


125.0 

94.7 

69.3 

95.3 

101.3 



102.0 

R >4S 

80 

115 

R >4S 


■ 

104.4 

102.6 

103.8 

108 

116 

Fluoride 

■ 

100.9 


105 


aamirta— a.i 



92.0 

85 

95.3 


100 





105.2 


110 

Aluminum 

4 

100.0 

92.9 

98.9 

92.9 

95.6 

Antimony 

4 

100.0 

1 18 

110 

116 

102 

Arsenic 

12 

107.6 

124 

96 

108 


Arsenic 

4 

102.2 

90 

90 

104 

(48 



106.7 

94 

94 

122 

82 

Arsenic (+3F) 

10 

1 10.0 

110 

128 

98 

100 


11 

108.0 

R>4S 

82 

82 

120 

Barium 

4 

fi56!o 

95.1 

97.1 

93.7 

99.7 

Beryllium 

4 

106.0 

94 

101 

88.3 

96,3 

Cadmium 

4 

94.0 

102 

94 


94 

Chromium 

4 

101.0 


93.8 

88.6 

95 

Chromium 

5 

N/A 

97.4 

98.3 

96.8 

101 

Silver 

4 

96.0 

97 

97.9 

96.7 


Copper 

4 

99.0 

94.3 

97 

93.2 

97.2 

Iron 

4 

101.0 

93.7 

97.2 

92.8 

98 

Lead 

4 

124.0 

TOo 

96 

92 

108 

Manganese 

4 

101.0 

92.8 

93.5 

92 

97 

Mercury 

4 

108 


110 

100 

110 

Nickel 

4 

95.7 

92.9 

94.2 

87.8 

97.1 

Selenium 

4 

121 

92 

104 

102 

92 

Thallium 

4 

105 

112 

108 

100 

90 

Zinc 

4 

104.0 

90.9 

95.8 

89.1 

94.8 

Phosphorus as P 

1 

N/A 



102.0 

98.0 

Ortho-phosphate as P 

1 

N/A 

N/A 

N/A 

N/A 

N/A 

Arsenic (+3L) 

6 

N/A 

120 

112 

108 

112 

Arsenic (+5L) 

6 

N/A 

N/A 

N/A 

N/A 

N/A 

Gross Alpha (pCi/l) 

1 

N/A 

N/A 

N/A 

N/A 

N/A 

Gross Beta (pCi/l) 

7 

N/A 

N/A 

N/A 

N/A 

N/A 

Radium 226 (pCi/l) 

8,9 

N/A 

N/A 

N/A 

N/A 

N/A 


8,9 

N/A 

N/A 

N/A 

N/A 

N/A 

Uranium 

8,9 

N/A 

N/A 

N/A 

N/A 

N/A 

Radon (pCi/l) 

13 

N/A 

N/A 

N/A 

N/A 

N/A 


BOLD ENTRIES design ale recoveries, which exceed the acceptance criteria. 

R>4S = designates the spike added was less than 25% of analyte in unspiked sample. EPA rules state that this occurrence should not be 


evaluated for matrix spike recovery. 

N/A = spike was not performed for this analyte in a Fallon specific sample. 
F = field 
L = lab 
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Table 8. Matrix Spike Recoveries for SEM 



Bottle No. 

Sample Spiked 



Sample Spiked 

CW-0 1-01-000525 

CW-02-0 1-000523 

Aluminum 

4 

66.5 




Arsenic 

4 

94 

Aluminum 

4 

92.4 

Iron 

4 

70.3 

Antimony 

4 

97.8 




Arsenic 

4 

102 

Analyte 

Bottle No. 

Sample Spiked 

Arsenic (+3F) 


108 

CW-01-02-000525 

Arsenic (+5F) 

11 

108 

Antimony 

4 

112 

Barium 

4 

98.2 

Barium 

4 



4 

117 


4 

102 

Cadmium 

4 

100 


4 

101 


1 

98 

Chromium- 

4 

89.8 


4 

89.8 

Copper 

4 

97.8 


4 

98 

Lead 

4 

94.9 


1 

97.6 I 

Manganese 

4 

86.9 

Iron 

4 

97.5 

Nickel 

4 

101 

Lead 

4 

88.2 

Selenium 

4 

112 

Manganese 

4 

104 

Silver 

4 

96.3 

Mercury 

4 

104 

Thallium 

4 

95.4 

Nickel 

4 

100 

Zinc 

4 


Nitrate-N 

1 

101.2 

Analyte 

Bottle No. 

Sample Spiked 

Nitrite-N 

1 

100.8 

C W-03-0 1 -000525 

Silver 

4 

94 

Chloride 

1 

96 

Sulfate 

1 

100 

Fluoride 

1 

97 

Thallium 

4 

90.8 

Nitrate-N 

1 

101.4 

Zinc 

4 

87.2 | 

Nitrite-N 

1 

100.8 

Analyte 

Bottle No. 

Sample Spiked 

Sulfate 

1 

94 

NW-01-0 1-000524 ] 

Analyte 



Chloride 

1 

99 


Fluoride 

1 

99.2 

Arsenic 

4 

100 

Nitrate-N 

1 

100.8 

Mercury 

4 

105.2 


1 

99.6 

Analyte 

Bottle No. 

Sample Spiked 

Analyte 

Bottle No. 

Sample Spiked 

CW-04-03-000526 

INW-03-01-000524 

Arsenic 

4 

100 

Arsenic 

4 

102 


F = field 
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Table 9. Field Duplicate Results 


ANALYTE 

Bottle No. 

AAL 

SEM 

SVL | 

Itiijiidi 



mrr-rrrM 

(222331 

K23ijl 

IBIS 

(tg5iE3i 

%RPD 

Alkalinity Total 

1 

223 

225 

0.9 

msm 

214 

0.9 

201 

202 

OS 

Alkalinity Bicarbonate 

1 

170 

173 


168 

166 

• 1.2 


162 

0.6 ■: 

Alkalinity Carbonate 

1 

53 

52 

.1,9 

44 

48 

. 8.7 

■E2B 

40 

2.2 


i 


ND 


<1 

<1 

UDL 

<i 

<1 

Kg*MI 


mtmwam 

mam 

9.52 

■■ : 0.2 

9.28 

9.25 

03- . 

9.09 

9,08 

0J I 

| Turbidity 

i 

E&HI 


50.0 

Bia 

<0.1 

UDL 

0.26 

0.47 

57.5 | 

Color-Apparent 

i 



■ .0.4 

<s 

<5 

UDL 

<51 

<51 

UDL . | 



m 

532 

•3.4 


516 

BB2JH 

kjh 

529 

■■2d 



<2 

<2 

ssi*g§ 

<1 

2 

■££223 

■ms 

0.4 

H&di: 

J Nitrate as N 

l 

0.4 

6.4 


<03 

<0.3 

UDL . 

036 

035 

■B2JB 

J Nitrile as N 

1 

<0.1 

<0.1 

EM 

<0.5 

<0.5 

UDL 

<6.25 

<0.25 

Emm 

N03+N02 

3 

<2 

<2 



N/A 


0.26 

0.24 


Calcium 

1 

137 

1.47 

7.0 

13 

1.3 

0.0 

1.54 

1.45 

6,0 

Magnesium 

1 

0.57 

0.635 

.10.8 

0.42 

0.43 

. 2.4 

0.501 

0.463 

7.9;.. • 

Potassium 

1 

■iaai 

iu 

‘ 53 . 

6.8 

6.8 

0,0 

7.1 

7.1 

0,0. 

Sodium 

1 

220 

225 


ua 

190 


■Idi 

188 

4;2 

Chloride 

1 

KW 

87.2 

3B1LN 

91 

92 

i.i 

88.7 

89.6 

MUJBI 

Fluoride 

1 

0.6 

0.6 

o.o 

<t 

<1 

HL.T K 

■KiB 

0.5 

Btt&ffli 

KiuSlIMMINIIIMMI 

■n ■ 

34.2 

16.9 

67.7 

28 

28 

... .0.0 

28.1 

— - 

26.8 


■JKJHES 

i 


833 

0.4 

86 

87 

: L2 


87.8 

°' s A 

Aluminum 

4 

■m 

0.024 

; 0.0 

<0.05 

<0.05 

mam 

(■*2251 

NE£2JH 

K&SSfflB' 

Antimony 

4 

<0.003 

<0.003 

UDL,:; . 

< 0.002 

<0.002 

a tin mot' 

<0.001 

<0.001 

UDL. . 8 

Arsenic 

12 

0.114 

0.11 

3.6 

0.1J 


,5.1 

0.1U 

0.0961 

13.6 

Arsenic 

4 

■aioi 

■KSMB 

.5.4 

0.1 


.0.0 

oTiT 

0.106 

. • "3<r 

Arsenic 

5 


Kim 


■K2S 


BFfTfT'^'BP 

BK1UJ 

MES9I 

DHKB81 

Arsenic (+31* j 

10 

E&iSSfl 

■r.iyiif 



(j£52jn| 

■ZS!^4» 

(gyi; 

WESMSM 

■sal 

Arsenic (+5F) 

H 

SB 


. 2,8 

flKKjSS 




0.1J 

. 1 

Barium 

4 



UDL 

< 0.002 

<0.002 

UDL 

<0.002 

<0.002 

WL 

Beryllium 

4 



E2S23BB 

■22-21 

(B5MI 

M'M 

(gtgja 

■E2SHI 

■li.nwgil 

[ Cadmium 

4 


■g^jvjd 

mam 


■BjgjgjBI 

■'■■HU 

(ggjiSil 


mam 

I Chromium 

4 



mam 

HK231 



(Egga 


■aaadi 

Chromium 

5 

<0.005 

<0.005 

UDL 

<0.001 

<0.001 

UDL 

<0.005 

<0.005 

■el 

Silver 

4 


<0.0 1J 

UDL 

< 0.002 

< 0.002 

UDL 

<0.006 

<0.006 

Hi»M 

Copper 

4 


<0.01 

UDL 

< 0.002 

<0.002 

, UDL. . 

<0.003 

<0.003 

ttDL 

taMMi 


ESiSHI 

<0.02 

ommpm 

Hgj££l 

<0.05 

UDL 

<6.02 

<0.02 

nGjanaii 

m 

4 


■gggjjM 

mam 


■■(gd 

BA <wm 

<0.001 

<o!5ol 

MlffT— 1 

Manganese 

4 

wmm 

■ggjgd 



^QMtgd 

mam 

MUEZM 

K19 

s±m 

Mercury 

4 

E0K<im 

KgjJGIjkK 

UDL 

< 0.0005 

<0.0005 

WL 

<0.0002 

<0.0002 

UDLj 

Nickel 

4 

<0.02 

<0.02 


KOI 

^T-r- v ->» 



■■2-gB 


Selenium 

4 


<0.01 

UDL 

< 0.002 


UDL, 

<0.001 

<0.001 

UDL j 

Thallium 

4 

mm 

<0.001 

UDL. 

<0.001 

<0.001 

UDL 

<0.001 

<0.001 

UDL v | 

■ftmjiMKM ■ ■■ 

■m 


<0.05 

"UDL 1 

<0.02 

<0.02 

UDL ■ 

<0.003 

<0.003 ' 

UDL 

j Phosphorus as P 

i 

H 

N/A 

N/A 

N/A 

N/A 

N/A 

0.22J 

0.221 

ft | 

1 Ortho-phosphate as P 

i 


N/A 

N/A. 

N/A 

N/A 

N/A . 

N/A 

N/A 

• N/A 

) Arsenic (+3L) 

6 


N/A 

N/A . 

<oT602J 

< 0.002J 

mnam 

<0.0021 

<0.0021 

UDL 

Arsenic (+5L) 

6 

N/A 

N/A 

1M 

■ftAUl 




0.111 

' 7;5 

Gross Alpha (pCi/l j 

7 

6 

7 

BU 

4.2 

2.8 


-i 

9 

ffanaa* 

Gross Beta (j^’i/fj 

7 

13 

16 


4.0 

6.9 


7 

7 

||pr«iw' 


a.9 

0 

0.9 

snail 

<0.5 

N/A 

Oi 

6.2 

0.0 



8,9 

6 

0.8 

BCTTH 

KS£Hi 

N/A 


BU£JM 

B2B 

■gQ3*9 

j Uranium 

8,9 

wmrvKm 

MK222fl 

(jcm22 


N/A 


wm&u 



j Radon (pCST) 

13 

99 

100 

B3SX-3 

^4 

90 

BQ3 

« 

89 

■UIQ 1 


BOLD ENTRIES designate results that exceed the acceptance criteria. 

UDL ~ Sample and duplicate results were less than the reporting limit, so the results are acceptable. 

N/A “ Duplicate analysis was not performed for this analyte. 

+ lx RL ■*> One or both of the replicate analyses were above the reporting limit, however, the difference between the two results is less than the magnitude of the 
reporting limit. EPA considers this occurrence within acceptable limits. 

FAIL “ This designates that one result is less than the reporting limit and the other is not, however, the one result is mere than 2 times the reporting limit. Tlte 
EPA considers this to be outside acceptable limits. 

F« field 
L ~ fab 
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Table 10. Laboratory Replicate Results for AAL and SVL 


ANALYTE 

Bottle No. 

AAL RPDs 

SVL RPDs j 

CW-OLfll- 0OO52S 

■aissiB 


CW -01-01- 
O00S25 


Alkalinity Total 

1 

0.2 

0.9 

7 

1.5 

0.5 

Alkalinity Bicarbonate 

l 

0.1 


3.9 

1.2 

0 

Alkalinity Carbonate 

l 

0 

UDL 

19.2 

2.7 

0.9 

Alkalinity Hydroxide 

1 

N/A 

UDL 

UDL 

UDL 

UDL 


wmamm 

N/A 

0.1 

1.4 


HUH 

Turbidity 

i 

N/A 

ISA 

2.4 

12.2 

2 

Color-Apparent 

i 

N/A 

UDL 

UDL 

UDL 

UDL 


2 

3 

0.9 

I 

0.7 

0.2 | 

TSS 

l 

N/A 

UDL 

+ lx RL 

UDL 

0 

Nitrate as N 

1 

IS 

2.7 


2.8 

0 

Nitrite as N 

i 

0.2 

UDL 

UDL 

UDL 

UDL 

N03 + N02 

3 

UDL 

UDL 


0 

0 

Calcium 

l 

0.7 

± lx RL 

0.8 

1.3 

9.5 

Magnesium 

1 

0 

8.2 

6.2 

2.8 

9.1 


■nsi 

0.2 

2.4 

5.6 

2.9 

10.5 



02 

0 


■HBHii 

4.9 

1 II ' 1 — ii 

i 

0.7 

1.2 

2.6 

0,9 

1 | 

Fluoride 

i 

1 

18.2 

0 

0 

0 




3.3 

0 

0.4 

7-7 


■1 


0.3 

I 

2.3 

0.3 

Aluminum 

4 

1 

UDL 

UDL 

UDL 

UDL 

Antimony 

4 

UDL 

UDL 

UDL 

UDL 

UDL 

Arsenic 

12 

0.9 

7.6 

31 

15.7 

3.2 

1 Arsenic 

4 

0.2 

6.1 

0.8 

2.7 

3 

'■KTrnrtnHiM^MH 


0.2 

6.3 


1.9 

4 


10 _ 

UDL 

UDL 

UDL 

UDL 

UDL 


HIMi 


15.7 

0.9 

12 

4,8 


4 

UDL 

UDL 

UDL 

UDL 

0 

Beryllium 

4 

UDL 

UDL 

UDL 

UDL 

UDL 

Cadmium 

4 

UDL 

UDL 

UDL 

UDL 

UDL 

Chromium 

4 

UDL 

UDL 

UDL 

UDL 

UDL 

| Chromium 

5 

UDL 

UDL 

UDL 

UDL 

UDL 

Silver 

4 

UDL 

UDL 

UDL 

UDL 

UDL 

Copper 

4 

UDL 

UDL 

+ lx RL 

UDL 

+ lxRL 

| Iron 

4 

UDL 

UDL 

+ lxRL 

UDL 

UDL 


1 HUB 



UDL 

IsKi&SHRi 

UDL 


4 

UDL 

UDL 

UDL 

mmmmm 

UDL 

Mercury 

4 

UDL 

UDL 

UDL 

UDL 

UDL 

Nickel 

4 

UDL 

UDL 

UDL 

UDL 

UDL 

Selenium 

4 

DdlT 

UDL 

UDL 

UDL 

UDL 

Thallium 

4 

UDL* 

UDL 

UDL 

UDL 


Zinc 

4 

UDL 

UDL 

± lx RL 

UDL 

± lxRL i 

Phosphorus as P 

1 

N/A 


8.7 

0.0 

0.0 

Ortho-phosphate as P 

1 

N/A 

N/A 

N/A 

N/A 

N/A 

Arsenic (+3L) 

6 

N/A 

UDL 

UDL 

UDL 

UDL 

Arsenic (+5L) 

6 

N/A 

12.9 

5.6 



Gross Alpha 

7 

Acceptable 5 

N/A 

Acceptable 

Acceptable 

N/A 1 

Gross Beta 

7 

Acceptable 5 

N/A 


Acceptable 

MaMI 

Radium 226 

8,9 

N/A 

N/A 

N/A 

N/A 


Radium 228 

8,9 


N/A 

N/A 

N/A 

N/A 

Uranium 

8,9 


N/A 

N/A 


N/A j 

Radon 

13 



N/A 

(BSESHSsIEMi 

Acceptable’ j 


BOLD ENTRIES designate results that exceed the acceptance criteria. 

UDL « Sample and replicate results were less than the reporting limit, so the results are acceptable. 

N/A *■ Replicate analysis was not performed for this analyte. 

+ 1 x RL » One or both of the replicate analyses were above the reporting limit, however, the difference between the two results is less than the magnitude of 
the reporting limit. EPA considers this occurrence within acceptable limits. 

FAIL * This designates that one result is less than the reporting limit and the other is not, however, the one result is more than 2 times the reporting limit- 
The EPA considers this to be outside acceptable limits. 

F = field 1 = This replicate was performed on sample NW-03-01-000524 

L ~ lab 2 = This replicate performed on CW-03-0 1-000525 

3 =This replicate was also performed on CW-04-0 1-000526 
4 = This replicate was performed on CW -04-03-000524 

5 = This replicate was performed on CW-02-01-000523 and CW-03-0 1-000525 

6 = This replicate was also performed on CW-02-01-000523 

— DRAFT 
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Table 11. Laboratory Replicate RPD Results for SEM 


ANALYTE 

Bottle 

No. 

Sample Replicated 

ANALYTE 

Bottle 

No. 

Sample Replicated 

CW-02-01-000523 

CW-01 -01-000525 

Aluminum 

4 

0.65 

Aluminum 

4 

15.56 

Antimony 

4 

1.52 

Arsenic 

4 

5.18 

Arsenic 

4 

3.64 

Color 

1 

0 

Barium 

4 

0.51 

Iron 

5 

17.65 


4 

3.36 

HEEM - 




4 

1.98 

ANALYTE 

Bottle 

No. 

Sample Replicated 


1 

2.06 

CW-03-01-000525 

Copper 

4 

2.02 

Chloride 

1 


Fluoride 

1 

1.44 

Fluoride 

1 

1.87 


'H2HI 



1 

0.4 

j Lead 

4 

0.9 

Nitrite-N 

1 

0.2 


4 

1.9 

Sulfate 

1 

0 

j Mercury 

4 

0 

ANALYTE 

Bottle 

No. 

Sample Replicated 

| Nickel 

4 

1 


j Nitrate-N 

1 

0.2 

Arsenic 

4 

1.61 


1 

0.2 

pH 

1 

0.36 

pH 

1 

1.09 

ANALYTE 

Bottle 

No. 

Sample Replicated 


4 

0.88 

NW-01-01-000524 

Silver 

4 

1.27 

Chloride 

1 

0.2 

| Sulfate 

1 

5.83 


1 

0.4 ; 

ANALYTE 

Bottle 

No. 

Sample Replicated 

KESES3H: 

1 

0.4 I 

CW-04-01-000526 


1 

0.2 

Arsenic 

4 

1.61 



Sample Replicated 


4 

0.76 


| TSS 

1 

0 


4 

1.87 ji 
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Table 12. Arsenic Comparisons (sorted by sample location) 


SAMPLE 


PRESERVATIVE 

ARSENIC TYPE 

AAL 

SEM 

SVL I 

CW-0 1-0 1-000525 

12 

Unpres. 

Total 

ran 

0.1 

0.11 | 

CW-01-01-000525 

4 

HNCh 

Total 


0.1 


CW-01-0! -000525 

5 


Dissolved 

MMSSSSMM 

0.1 

WMSSSMMM 

CW-01 -01 -000525 

10 

HCl 


MM MM 


UEB3MM. 

CW-01-01-000525 

li 

HCi 


mmm 

mm 

MM 

CW-01-0 1-000525 

6 

HCl 

Dissolved (+3L) 


< 0.002 

<0.0021 j 

CW-01-0 1-000525 

6 

HCl 

Dissolved (+5L) 

N/A 

0.11 


CW-0 1-02-000525 

12 

Unpres. 

Total 

mjoppi 

0.095 

0.096 

CW-01 -02-000525 

4 

HNOj 

Total 

WMREE2MM 

0.1 

0.106 

CW-0 1-02-000525 

5 

HNOj 

Dissolved 

0.111 

0.1 

0.106 

CW-0 1-02-000525 

10 

HCI 

Dissolved (+3F) 

<0.005 


<0.001 


11 

HCi 

Dissolved (+5F) 

0.106 

0.096 

0.1 | 


6 

HCl 


N/A 

< 0.002 

■EiZi&ifl 

CW-0 1-02-000525 

6 

HCl 

Dissolved (+5L) 

N/A 

0.11 

— 

CW-02-01-000523 

12 

Unpres. 

Total 

0.139 

0.098 

^KSKQHi! 

CW-02-01-000523 

4 

HNOj 

Total 



beejmm 

CW-02-0 1-000523 

5 

HNOj 

Dissolved 

9ESKSHI 

0.099 

0.099 | 

CW-02-01-000523 

to 

HCl 

Dissolved (+3F) 

<0.005 


< 0.001 1 

CW-02-0 1-000523 

H 

HCI 


0.108 

0.097 

0.11 

CW-02-01-000523 

6 

HCl 

Dissolved (+3L) 

N/A 

<0.002 

<0.002 | 

CW-02-01-000523 

6 

HCl 


N/A 

0.11 


CW-03-0 1-000525 

12 

Unpres. 

Total 

MMiMSMM 



CW-O3-0I-ODO525 

4 

HNO 3 

Total 

■EHH 

0.1 

0.11 1 

CW-03-01 -000525 

$ 

HNOj 

Dissolved 


0.099 

0.107 | 

CW -03-01-000525 

10 

HCl 

Dissolved (+3F) 

■EiSSSH 

■gftirrow 


CW-03-0 1-000525 

11 

HCI 

Dissolved (+5F) 

MMWSMMM 

0.093 

M2&2MM 

CW-03-0 1-000525 

6 

HCl 

Dissolved (+3L) 

N/A 


WE2>u£MM 

CW-03-0 1-000525 

6 

HO 

Dissolved (+5L) 

N/A 

0.12 

■EBH 


12 

Unpres. 

Total 


0.11 

■KH 

CW-04-0 1-000526 

4 

HNOj 

Total 

0.13J 

SKSHHii 

■BEHi 


5 

HNOj 

Dissolved 

0.103 

0.10 

0.102 11 

CW-04-0 1-000526 

10 

HCl 


wtsEtam 


iHZ&un 

CW-04-01-000526 

11 

HCl 


nxi 1 

0.095 

I^KS£QHii 

CW-04-01-000526 

6 

HCl 

Dissolved (+3L) 

N/A 


<0.002J 1 

C\V -04-01-000526 

6 

HCl 

Dissolved (+5L) 

N7A 

0.12J 

0.1C1J I 


12 

Unpres. 

Total 

<0.005 

< 0.002 

mi 


4 

HNOj 

Total 

KSfiSH 

MKMlMJMi 



5 

HNOj 

Dissolved 

<0.005 

< 0.002 

< 0.001 

CW-04-03-000526 

10 

HCl 

Dissolved (+3F) 

<0.005 


<0.001 

C W -04-03-000526 

11 

HCl 

Dissolved (+5F) 

<0.005 

< 0.002 

WM££$MM 

CW-04-03-00052t» 

6 

HCl 


N/A 

—CTTtrtM 

jgggggjg 


6 

HCl 


N/A 

pBggplt frXPM|[ 

HE!£I2UH 

'■■'FPTIFilP! ilil lilH 

12 

Unpres. 

Total 

0.124 

0.12 


NW-0 1*0 1-000524 

4 

HNOj 

Total 

0.I46J 

0.12 

0.119 

NW-01-01 -000524 

5 

HNOj 

Dissolved 

0.117 

<Tii 

0.126 

NW-01-0 1-000524 

10 

HCI 

Dissolved (+3F) 

<0.005 

<0.002 

<0.001 

NW-0 1-0 1-000524 

11 

HCl 

Dissolved (+5F) 

0.117 

0.099 

0.114 1 

NW-01-0 1-000524 

6 

HCl 

Dissolved (+3L) 

N/A 



NW-0 1-Cll -000524 

6 

HCI 

Dissolved (+5L) 

N/A 

0.13 

hm 

NW-03-0 1-000524 

12 

Unpres. 

Total 

0.125 

0.12 

0.123 

NW-03-0 1-000524 

4 

HNOj 

Total 


0.12 

0.122 I 

NW-03-0 1-000524 

i 

1 1 

Dissolved 

0.118 

0.1 1 

0.108 j 

NW-03-0 1-000524 

10 

HCl 




■Hi 

NW-03-0 1-000524 

a 

HCl 

| , ; tl | m 


0.099 

0.108 

NW-03-0 1-000524 

6 

HCl 


MKS&9B1 

< 0.002 

<0.002 

NW-03-0 1-000524 

6 

HCl 

IjEJESEHS® 

N/A 

0.13 

0.1 


Unpres. = Unpreservcd sample 

N/A * Not analyzed. F - field L * lab 
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Tabic 13. Arsenic Comparisons (sorted by analyte) 


■gnaai 



Type 

AAL{mg/L) 

■sLtelK TO1MI 


CW-Ol-Ot -000525 



Totai 

0.114 

0.1 

0.11 

C W-0 1 -02-000525 

12 


Total 

€.ii 

0.095 

0.096 

C W -02-0 1 -00052^ 

12 


Total 

0.139 

0.098 

0.114 

CW-03-01 -000525 

12 


Total 

0.D966 

0.097 

0.116 

CW-04-0 1-000526 

12 


Total 

0.0993 

0.11 


— il r frpii| 1 1 m m 

12 

Unpreserved 

Total 

<0.005 

< 0.002 

<0.001 I 

NW-0 1-01-000524 

12 


Total 

0.124 

0.12 

0.09 

NW-03-01 -000524 

12 


Total 

0.125 

0.12 

0.123 

CW-0 1-0 1-000525 

4 

hno 3 

Total 

0.1 14J 


0.112 


4 

hno 3 

Total 

0.108J 

0.1 

0.106 

CW-02-0 1-000523 

4 

hno 3 

Total 

0.105J 

0.11 

< 1 

CW-03-01 -000525 

4 

HNOj 

Total 

oSo55 1 

0.1 

o.u 

CW-04-0 1-000526 

4 

HNOj 

Total 

0.13J 


0.099 

CW-04-03 -000527 

4 

HNOj 

Total 


<0.002 

<0.001 | 

NW-0 1-01-000524 


hno 3 

Total 

0.146J 

0.12 


NW-03-01-000524 

4 

HNOj 

Total 

0.118J 

515 

0.122 | 

CW-0 1-0 1-000525 

5 

hnq, 

Dissolved 

0.113 

0.1 

0.106 


5 

HNOj 

B£m2ZZJHH 

0.111 

0.1 

0.106 

CW-02-0 1-000523 

5 

HNOj 


0.132 

0.099 

0.099 

CW-03-01 -000525 

5 

HNOj 


0.0959 

0.099 

0.107 


5 

HNOj 


0 303 

0.10 

002 j 

CW-04-03-000527 

5 

HNOj 


<0.005 

mtEuuatm 

pSSlmJHHi 

NW-0 1-0 1 -000524 

5 

HNOj 


0.117 


0.126 

NW-03-01-000524 

5 

HNOj 


0.118 

o.u 

0.108 

CW-0 1-0 1 -000525 

II 

HC1 


0.109 

5353 

0.106 

CW-0 1-02-000525 

11 

HC1 



0.096 

0.1 

CW-02-0 1-000523 

11 

HC1 



0.097 

0.1! j 

CW-03-01 -0005^5 

11 

HC1 

Dissolved (+5F) 

0.304 

L^KmhJIIP' 

0.092 

CW-04-0 1-000526 

11 

HC1 


0.11 

0.095 

0.107 

CW-04-03-000527 

11 

hCI 

Dissolved (+5F) 


< 0.002 

<0.00 i 

NW-0 1-0 1-000524 

11 

HC! 


0.117 

5355 


NW-03-01-000524 

1! 

HCI 


0.118 

5355 


CW-0 1-01 -000525 

10 

HCI 


<0.005 



CW-01 -02-000525 

10 

HCI 

M»Tg?TOygtt3al 

<0.005 

<0.003tJ 


CW-02-01-000523 

10 

HCI 

■►rrecTTglal 

<0.005 

< 0.002 

<0.001 I 


10 

HCI 

Mill 1 1 1 T.mial 

<Oo5 

<53650 



10 

rtci 

■ffraggiaiifl 

<0.005 

<0.002U 

<0.001 


10 

HCI 


<5335 

5351 

<0.001 

NW-0 1-01-000524 

10 

HCI 

Dissolved (+3F) 

<0.005 

<0.002 

<0.001 

NW-03-01-000524 

10 

HCI 


<0.005 

<3355 

<0.001 

CW-0 1-0 1-000525 

6 

HCI 


N/A 




6 

HCI 


N/A 

< 0.002 

<0.002J 


6 

HCI 


N/A 


<0.002 


6 

HCI 

Dissolved (+3L) 

N/A 

< 0.002 

<0.002J 

CW-04-0 1-000526 

6 

HCI 

Dissolved (+3L) 

N/A 



CW-04-03-000527 

6 

HCI 

Dissolved (+3L) 

N/A 



NW-0 1-0 1-000524 

6 

HCI 

Dissolved (+3L) 

N/A 



1 

6 

HCI 


N/A 

<0.002 

<0.002 

CW-0 1-0 1-000525 

6 

HCI 


N/A 

0.11 

0.1 02J 

CW-0 1-02-000525 

6 

HCI 


N/A 

0.11 


CW-02-01-000523 

6 

HCI 

■’.~Etaai 

N/A 

0.11 

0.094 

CW-03-01 -000525 

6 

HCf 

■•iRWOTTffnn 

N/A 

0.12 

■KalttaflHi; 


B|| 

HCI 


N/A 

G.12J 

■KSQ2MHI 

jjggyj 5 

|B 

HCI 

Dissolved (+5L) 

N/A 

< 0.002J 

<0.002J 


6 

HCI 



mmmmm 

0.104 

| NW-03-01-000524 

6 

HCI 


N/A 

0.13 

0.1 


Diss = Dissolved analyte N/A = Not analyzed F = field L = lab 
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Table 14. Cation-Anion Charge Balance Comparisons 




Sample 

City 

Well 

#1 

Duplicate 

of Well #1 

City 

Well 

#2 

City 

Well 

#3 

City 

Well 

#4 





Naval Well #3 


Average Average 
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Table 15. Qualified Analytical Results CW-01-01-000525 (Fallon City Well #1) 


ANALYTE 

Bottle No. 

AAL 

SEM 

SVL 

Alkalinity Total 

1 

223 

212 

201 

Alkalinity Bicarbonate 

1 

170 

168 

161 

Alkalinity Carbonate 

I 

53 

44 

40.9 

Alkalinity Hydroxide 

1 

<1 

<1 

<1 

PH 

1 

9.5 

9.28 

9.09 

Turbidity 

1 

<0.5U 

<0.1 

0.26 

Color-Apparent 

1 

<5-10U 

<5 

<5J 

TDS 

2 

514 

520 

536 

TSS 

1 

<2 

<1 

<0.1 

Nitrate as N 

1 

0.4 

<0.3 

0.36 

Nitrite as N 

1 

<0.1 

<0.5 

<0.25 

N03 + N02 

3 

<2 

N/A 

0.26 

Calcium 

1 

1.37 

1.3 

1.54 

Magnesium 

1 

0.57 

0.42 

0.501 

Potassium 

1 

10.7 

6.8 

7.1 

Sodium 

1 

220 

210 

196 

Chloride 

1 

98.1 

91 

88.7 

Fluoride 

1 

0.6 

<1 

0.5 ; 

Silica 

1 

34.2 

28 

28.1 ! 

Sulfate 

1 

83.6 

86 

87.4 i 

Aluminum 

4 

0.024 

<0.05 

<0.024 

Antimony 

4 

<0.003 

< 0.002 

<0.001 

Arsenic 

12 

0.114 

0.1 

0.11 

Arsenic 

4 

0.1 14J 

0.1 

0.112 

Arsenic 

5 

0.113 

0.1 

0.106 

Arsenic (+3F) 

10 

<0.005J 

<0.002U 

<0.001 

Arsenic (+5F) 

11 

0.109J 

0.093 

0.106 

Barium 

4 

<0.02 

< 0.002 

<0.002 

Beryllium 

4 

<0.002 

< 0.002 

<0.002 

Cadmium 

4 

<0.002 

< 0.002 

<0.0001 

Chromium 

4 

<0.005 

0.001 

<0.005 

Chromium 

5 

<0.005 

<0.001 

<0.005 

Silver 

4 

<0.0 1J 

< 0.002 

<0.006 

Copper 

4 

<0.01 

< 0.002 

<0.003 

Iron 

4 

<0.02 

<0.05 

<0.02 

Lead 

4 

<0.007J 

< 0.002 

<0.001 

Manganese 

4 

<0.005 

< 0.002 

<0.002 

Mercury 

4 

<0.0005 

< 0.0005 

<0.0002 

Nickel 

4 

<0.02 

< 0.002 

<0.023 j 

Selenium 

4 

<0.01 

< 0.002 

<0.001 

Thallium 

4 

<0.001 

<0.001 

<0.001 

Zinc 

4 

<0.05 

<0.02 

<0.003 

Arsenic (+3L) 

6 

N/A 

< 0.002 

<0.002J | 

Arsenic (+5L) 

6 

N/A 

0.11 

0.102J 

Phosphorus as P 

1 

N/A 

N/A 

0.22J 

Ortho-Phosphate as P 

I 

N/A 

N/A 

N/A 

Gross Alpha (pCi/1) 

7 

6 

4.2 

-1 

Gross Beta (pCi/I) 

7 

13 

4.0 

7 

Radium 226 (pCi/1) 

8,9 

0 

<0.5 

0.2 

Radium 228 (pCi/1) 

8,9 

<0U 

N/A 

<I.2U 

Uranium 

8,9 

0.0026 

N/A 

0.0021 

Radon (pCi/1) 

13 

99 

74 

90 


F = field 
L = lab 
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Table 16. Qualified Analytical Results CW-01-02-000525 (Duplicate of Fallon City 
Well #1) 


ANALYTE 

Bottle No. 

AAL 

SEM 

SVL 

Alkalinity Total 

1 

225 

214 

202 

Alkalinity Bicarbonate 

I 

173 

166 

162 

Alkalinity Carbonate 

1 

52 

48 

40 

Alkalinity Hydroxide 

1 

<1 

<1 

<1 

pH 

1 

9.52 

9.25 

9.08 

Turbidity 

1 

<0.3 U 

<0.1 

0.47 

Color-Apparent 

1 

<10-15U 

<5 

<5J 

TDS 

2 

532 

516 

529 

TSS 

1 

<2 

2 

0.4 

Nitrate as N 

1 

0.4 

<0.3 

0.35 

Nitrite as N 

1 

<0.1 

<0.5 

<0.25 

N03 + N02 

3 

<2 

N/A 

0.24 

Calcium 

1 

1.47 

1.3 

1.45 

Magnesium 

I 

0.635 

0.43 

0.463 

Potassium 

1 

11.3 

6.8 

7.1 

Sodium 

1 

225 

190 

188 

Chloride 

1 

87.2 

92 

89.6 

Fluoride 

1 

0.6 

<1 

0.5 

Silica 

1 

16.9 

28 

26.8 

Sulfate 

1 

83.3 

87 

87.8 

Aluminum 

4 

0.024 

<0.05 

<0.024 

Antimony 

4 

<0.003 

< 0.002 

<0.001 

Arsenic 

12 

0.11 

0.095 

0.096 

Arsenic 

4 

0.108J 

0.1 

0.106 

Arsenic 

5 

0.111 

0.1 

0.106 

Arsenic (+3F) 

10 

<0.005 

<0.003 U 

<0.001 

Arsenic (+5F) 

11 

0.106 

0.096 

0.1 

Barium 

4 

<0.02 

< 0.002 

<0.002 

Beryllium 

4 

<0.002 

< 0.002 

<0.002 

Cadmium 

4 

<0.002 

< 0.002 

<0.0001 

Chromium 

4 

<0.005 

0.002 

<0.005 

Chromium 

5 

<0.005 

<0.001 

<6.005 

Silver 

4 

<0.0 1J 

< 0.002 

<0.006 

Copper 

4 

<0.01 

< 0.002 

<0.003 

Iron 

4 

<0.02 

<0.05 

<0.02 

Lead 

4 

<0.007J 

< 0.002 

<0.001 

Manganese 

4 

<0.005 

< 0.002 

<0.002 

Mercury 

4 

<0.0005 

< 0.0005 

<0.0002 

Nickel 

4 

< 0.02 

<0.002 

<0.023 

Selenium 

4 

<0.01 

<0.002 

<0.001 

Thallium 

4 

<0.001 

<0.001 

<0.001 

Zinc 

4 

<0.05 

<0.02 

<0.003 

Arsenic (+3L) 

6 

N/A 

<0.002 

<0.002J 

Arsenic (+5L) 

6 

N/A 

0.11 

0.1 1J 

Phosphorus as P 

1 

N/A 

N/A 

0.22J 

Ortho-Phosphate as P 

1 

N/A 

N/A 

N/A 

Gross Alpha (pCi/l) 

7 

7 

2.8 

9 

Gross Beta (pCi/l) 

7 

16 

6.9 

7 

Radium 226 (pCi/l) 

8,9 

0.9 

N/A 

0.0 

Radium 228 (pCi/l) 

8,9 

<0.8U 

N/A 

<0.5U 

Uranium 

8,9 

0.0020 

N/A 

0.0021 

Radon (pCi/l) 

13 

100 

90 

89 


F = field 
L = lab 
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Table 17. Qualified Analytical Results CW-02-02-000523 (Fallon City Well #2) 


ANALYTE 

Bottle No. 

AAL 

SEM 

SVL 

Alkalinity Total 

1 

115 

206 

223 

Alkalinity Bicarbonate 

1 

73 

194 

223 

Alkalinity Carbonate 

I 

42 

12 

<1 

Alkalinity Hydroxide 

1 

<1 

<1 

<1 

pH 

1 

9.34 

9.1 

8.97 

Turbidity 

1 

<0.4U 

<0.1 

<0.07U 

Color-Apparent 

I 

<0-5 UJ 

<5 

<5 

TDS 

2 

544 

524J 

538 

TSS 

1 

<2 

1J 

<0.1 

Nitrate as N 

1 

0.4 

0.4 

0.37 

Nitrite as N 

1 

<0.1 

<0.5 

<0.25 

N03 + N02 

3 

<2 

N/A 

<0.02 

Calcium 

I 

1.72 

1.5 

1.17 

Magnesium 

1 

0.591 

0.45 

0.525 

Potassium 

1 

10.7 

7.1 

8.3 

Sodium 

1 

220 

190 

202 

Chloride 

i 

86.4 

85 

87.1 

Fluoride 

l 

0.6 

<1 

0.5 

Silica 

l 

33 

27 

26.9 

Sulfate 

i 

82.1 

85 

90.4 

Aluminum 

4 

<0.02 

<0.05 

<0.024 

Antimony 

4 

<0.003 

< 0.002 

<0.001 

Arsenic 

12 

0.139 

0.098 

0.114 

Arsenic 

4 

0.I05J 

O.ll 

0.096 | 

Arsenic 

5 

0.132 

0.099 

0.099 

Arsenic (+^F) 

10 

<0.005 

< 0.002 

<0.001 

Arsenic (+5F) 

11 

0.108 

0.097 

0.11 

Barium 

4 

<0.02 

< 0.002 

<0.002 

Beryllium 

4 

<0.002 

< 0.002 

<0.002 

Cadmium 

4 

<0.002 

< 0.002 

<0.0001 

Chromium 

4 

<0.005 

<0.001 

<0.005 

Chromium 

5 

<0.005 

<0.001 

<0.005 

Silver 

4 

<0.01J 

<0.002 

<0.006 

Copper 

4 

<0.01 

< 0.002 

<0.003 

Iron 

4 

<055 

<0.05 

<0.02 

Lead 

4 

<0.007J 

< 0.002 

0.001 

Manganese 

4 

<0.005 

< 0.002 

<0.002 

Mercury 

4 

<0.0005 

<0.0005 

<0.0002 

Nickel 

4 

<0.02 

< 0.002 

<0.023 

Selenium 

4 

0.019 

< 0.002 

<0.001 

Thallium 

4 

<0.001 

<0.001 

<0.001 

Zinc 

4 

<0.05 

<0.02 

<0.003 

Arsenic (+3L) 

6 

N/A 

< 0.002 

<0.002 

Arsenic (+5L) 

6 

N/A 

0.11 

0.094 

Phosphorus as P 

1 

N/A 

N/A 

0.22J 

Ortho-Phosphate as P 

■ 

N/A 

N/A 

N/A 

Gross Alpha (pCi/1) 

7 

7 

3.1 

6 

Gross Beta (pCi/I) 

7 

13 

9.9 

12 

Radium 226 (pCi/1) 

8,9 

0.1 

N/A 

0.3 

Radium 228 (pCi/1) 

8,9 

<0.9U 

N/A 

<1.4U 

Uranium 

8,9 

0.0008 

N/A 

0.0024 

Radon (pCi/1) 

13 

45 

<50 

64 


F = field 
L = lab 
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Tabic 18. Qualified Analytical Results CW-03-01-000525 (Fallon City Well #3) 


| ANALYTE 

Bottle No. 

AAL 

SEM 

SVL 

| Alkalinity Total 

I 

223 

212 

201 j 

j AikaJinity Bicarbonate 

1 

169 

172 

161 

Alkalinity Carbonate 

1 

54 

40 

40 

[ Alkalinity Hydroxide 

1 

<1 

<1 

<1 

pH 

1 

9.5! 

9.22 

9.07 

Turbidity 

I 

<0.3U 

<0.1 

<0.1 6U 

Color-Apparent 

1 

<10-1 5U 

<5 

<5J 

TDS 

2 

508 

526 

533 

TSS 

1 

<2 

1 

1.6 

Nitrate as N 

1 

0.3 

<0.3 

0.37 

Nitrite as N 

1 

<0.1 

<0.5 

<0.25 

N03 + N02 

3 

<2 

N/A 

0.25 

Calcium 

1 

1.38 

1.3 

1.45 | 

Magnesium 

1 

0.583 

0.4 

0.46 

Potassium 

1 

U 

6.4 

6.4 

Sodium 

1 

226 

190 

184 

Chloride 

1 

85.1 

87 

88.5 

Fluoride 

1 

0.5 

<1 

0.5 

Silica 

1 

34.4 

27 

26.5 

Sulfate 

1 

81.6 

88 

89.8 

Aluminum 

4 

<0.02 

<0.05 

<0.024 | 

Antimony 

4 

<0.003 

< 0.002 

<0.001 

Arsenic 

12 

0.0966 

0.097 

0.116 

Arsenic 

4 

0.1 08J 

0.1 

0.11 

Arsenic 

5 


5355 

0.107 

Arsenic (+3F) 

10 

<0.005 

<0.0021) 

<0.001 

Arsenic (+5F) 

a 

0.104 

0.093 

0.092 

Barium 

4 

<0.02 

< 0.002 

<0.002 J 

Beryllium 

4 

<0.002 

< 0.002 

<0.002 

Cadmium 

4 

<0.002 

< 0.002 

<0.0001 

Chromium 

4 

<0.005 

0.003 

<0.005 

Chromium 

5 

<0.005 

<0.001 

<0.005 

Silver 

4 

<0.01 J 

<0.002 

<0.006 j 

Copper 

4 

<0.01 

<0.002 

0.003 

Iron 

4 

<0.02 

<53! 

<0l)2 

Lead 

4 

<o.007J 

< 0.002 

<0.001 

Manganese 

4 

0.005 

< 0.002 

<0.002 

Mercury 

4 

0.0005 

< 0.0005 

<0.0002 

Nickel 

4 

<0.02 

0.002 

<0.023 

Selenium 

4 

0.01 

<0.002 

<0.001 

Thallium 

4 

0.001 

<0.001 

<0.001 

Zinc 

4 

<0.05 

<0.02 

<0.003 

Arsenic (+3L) 

6 

N/A 

<0.002 

<0.002J 

Arsenic (+5L) 

6 

N/A 

0.12 

0.102J 

Phosphorus as P 

1 

N/A 

N/A 

0.23J 

Ortho-Phosphate as P 

I 

N/A 

N/A 

N/A 

Gross Alpha (pCi/1) 

7 

9 

Li 

0 | 

Gross Beta (pCi/1) 

7 

12 

8.6 

7 

Radium 226 (pCi/1) 

8,9 

0 

N/A 

-0.1 

Radium 228 (pCi/1) 

8,9 

<2.4U 

N/A 

<1.2U 

Uranium 

8,9 

0.0020 

N/A 

0.0021 

Radon (pCi/I) 

13 

81 

96 

120 


F = field 
L = lab 
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Table 19. Qualified Analytical Results CW-04-01-000526 (Fallon City Well #4) 


ANALYTE 

Bottle No. 

AAL 

SEM 

SVL 

Alkalinity Total 

1 

222 

217 

222 

Alkalinity Bicarbonate 

1 

168 

169 

177 

Alkalinity Carbonate 

1 

54 

48 

45.2 

Alkalinity Hydroxide 

1 

<1 

<1 

<1 

pH 

1 

9.5 

9.31 

9.08 

Turbidity 

1 

<0.1 U 

<0.1 

<0.08U 

Color-Apparent 

1 

<5-10U 

<5 

<5J 

TDS 

2 

548 

532J 

571 

TSS 

1 

<2 

<1 

0.9 

Nitrate as N 

1 

0.4 

<0.3 

0.4 

Nitrite as N 

1 

<0.1 

<0.5 

<0.25 

N03 + N02 

3 

<2 

N/A 

0.28 

Calcium 

1 

1.4 

1.3 

<1.3IU 

Magnesium 

1 

0.654 

0.46 

0.515 

Potassium 

1 

11.8 

6.7 

8 

Sodium 

1 

240 

190 

189 

Chloride 

1 

106 

97 

101 

Fluoride 

1 

0.7 

<1 

0.5 

Silica 

1 

15.7 

26 

23.8 

Sulfate 

1 

89.1 

90 

93.2 

Aluminum 

4 

<0.02 

<0.05 

<0.024 

Antimony 

4 

<0.003 

< 0.002 

<0.001 

Arsenic 

12 

0.0993 

0.11 

0.094 

Arsenic 

4 

0.1 3J 

0.10 

0.099 

Arsenic 

5 

0.103 

0.10 

0.102 

Arsenic (+3F) 

10 

<0.005 

<0.002U 

<0.001 

Arsenic (+5F) 

11 

0.11 

0.095 

0.107 

Barium 

4 

<0.02 

< 0.002 

0.003 

Beryllium 

4 

<0.002 

< 0.002 

<0.002 

Cadmium 

4 

<0.002 

< 0.002 

<0.0001 

Chromium 

4 

<055 

0.002 

<0.005 

Chromium 

5 

<0.005 

<0.001 

<0.005 

Silver 

4 

<0.0 1J 

< 0.002 

<0.006 

Copper 

4 

<0.01 

< 0.002 

0.007 

Iron 

4 

<0.02 

<0.05 

<0.02 

Lead 

4 

<0.007J 

< 0.002 

<0.001 

Manganese 

4 

<0.005 

< 0.002 

<0.002 

Mercury 

4 

<0.0005 

< 0.0005 

<0.0002 

Nickel 

4 

<0.02 

< 0.002 

<0.023 

Selenium 

4 

<0.0! 

< 0.002 

<0.001 

Thallium 

4 

<0.001 

<0.001 

<0.001 

Zinc 

4 

<0.05 

<0.02 

0.003 

Arsenic (+-3L) 

6 

N/A 

< 0.002J 

<0.0021 

Arsenic (+5L) 

6 

N/A 

0.12J 

0.101J 

Phosphorus as P 

1 

N/A 

0.2 

0.22J 

Ortho-Phosphate as P 

1 

0.83UJ 

N/A 

N/A 

Gross Alpha (pCi/1) 

7 

9 

6.1 

4 

Gross Beta (pCi/1) 

7 

12 

5.1 

7 

Radium 226 (pCi/1) 

8.9 

0.1 

<0.5 

0.1 

Radium 228 (pCi/1) 

8,9 

<I.3U 

N/A 

<1.3U 

Uranium 

8,9 

0.0021 

N/A 

0.0022 

Radon (pCi/1) 

13 

81 

88 

120 t 


F = field 
L = lab 
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Table 20. Qualified Analytical Results NW-01-01-000524 (Naval Well #1) 


i Analyte 

Bottle it 

AAL 

SEM 

SVL 

Alkalinity Total 

1 

246 

226 

221 

Alkalinity Bicarbonate 

1 

184 

182 

178 

Alkalinity Carbonate 

1 

62 

44 

42.3 

Alkalinity Hydroxide 

1 

<1 

<1 

<1 

pH 

1 

9.45 

9.35 

9.04 j 

Turbidity 

t 

<0.1 U 

<0.1 

0.42 

Color-Apparent 

I 

<0-5U 

<5 

<5 

TDS 

2 

612 

578 

581 

TSS 

1 

<2 

1 

0.5 

Nitrate as N 

1 

0.5 

<0.3 

0.5 

Nitrite as N 

1 

<0.1 

<0.5 

<0.25 

N03 + N02 

3 

<2 

N/A 

0.3 

Calcium 

1 

1.1 

1.1 

1.25 | 

Magnesium 

1 

0.56 

0.44 

0.452 

Potassium 

1 

12.6 

7.4 

7.4 

Sodium 

1 

270 

220 

215 

Chloride 

1 

102 

110 

115 

Fluoride 

1 

0.8 

<1 

0.5 

Silica 

1 

30 

24 

24 

Sulfate 

1 

91.4 

94 

100 

Aluminum 

4 

<0.02 

<0.05 

<0.024 

Antimony 

4 

0.019 

< 0.002 

<0.001 

Arsenic 

12 

0.124 

0.12 

6.09 

Arsenic 

4 

0.146J 

0.12 

0.119 

Arsenic 

5 

0.117 

0.11 

0.126 

Arsenic (+3F) 

10 

<0.005 

< 0,002 

<0.001 

Arsenic (+5F) 

11 

0.117 

0.099 

0.114 

Barium 

4 

<0.02 

< 0.002 

<0.002 

Beryllium 

4 

<0.002 

< 0.002 

<0.002 

Cadmium 

4 

<0.002 

< 0.002 

<0.0001 

Chromium 

4 

<0.005 

0.003 

<0.005 

Chromium 

5 

<0.005 

<0.001 

<0.005 

Silver 

4 

<0.0 1J 

< 0.002 

<53555 

Copper 

4 

<0.01 

< 0.002 

0.007 

Iron 

4 

<0.02 

<53)3 

<0.02 U 

Lead 

4 

<0.007J 

< 0.002 

<0.001 

Manganese 

4 

<0.005 

< 0.002 

<0.002 

Mercury' 

4 

<0.0005 

<0.0005 

<0.0002 

Nickel 

4 

<0.02 

< 0.002 

<0.023 

Selenium 

4 

<0.01 

< 0.002 

<0.001 

Thallium 

4 

<0.001 

<0.001 

<0.001 

Zinc 

4 

<0.05 

<0.02 

0.009 

Arsenic (+3L) 

6 

N/A 

< 0.002 

<0.002 

Arsenic (+5L) 

6 

N/A 

0.13 

0.104 

Phosphorus as P 

1 

N/A 

N/A 

0.24J 

Ortho-Phosphate as P 

1 

N/A 

N/A 

N/A 

Gross Alpha (pCi/l) 

7 

5 

3 

7 

Gross Beta (pCi/l) 

7 

7 

8.1 

12 

Radium 226 (pCi/l) 

8,9 

0 

N/A 

0.2 

Radium 228 (pCi/l) 

8,9 

<0.6U 

N/A 

<0.9U 

Uranium 

8,9 

0.0018 

N/A 

0.0019 

Radon (pCi/l) 

13 

150 

93 

130 


F = field 
L = lab 
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Table 21. Qualified Analytical Results NW-03-01-000524 (Naval Well #3) 


\ ANALYTE 

Bottle No. 

AAL 

SEM 

SVL 

Alkalinity Total 

1 

247 

230 

220 

Alkalinity Bicarbonate 

1 

183 

182 

178 

Alkalinity Carbonate 

1 

64 

48 

41.2 

Alkalinity Hydroxide 

1 

<1 

<1 

<1 J 

pH 

1 

9.43 

9.34 

8.96 

Turbidity 

1 

<0.IU 

<0.1 

0.47 

Color-Apparent 

I 

<5-10U 

<5 

<5 

TDS 

“2 

608 

615 

585 

TSS 

1 

<2 

1 

<0.1 

Nitrate as N 

1 

0.5 

<0.3 

0.49 

Nitrite as N 

1 

<0.1 

<0.5 

<0.25 

N03+N02 

3 

<2 

N/A 

0.25 

Calcium 

1 

0.92 

1.1 

1.29 

Magnesium 

1 

0.55 

0.44 

0.51 

Potassium 


11.8 

6.9 

7.3 

Sodium 

1 

268 

210 

219 

Chloride 

1 

103 

110 

118 

Fluoride 

1 

0.7 

<1 

0.6 

Silica 

1 

33.6 

24 

24.3 

Sultale 

1 

92.8 

95 

102 

Aluminum 

4 

<0,02 

<0.05 

<0.024 

Antimony 

4 

0.006 

< 0.002 

<0.001 

Arsenic 

12 

0.125 

0.12 

0.123 

Arsenic 

4 

0.I18J 

0.12 

0.122 

I Arsenic 

5 

0.118 

0.11 

0.108 

Arsenic (+3F) 

10 

<0.005 

< 0,002 

<0,001 

Arsenic (+5F) 

11 

0.118 

0.099 

0.108 

Barium 

4 

<0.02 

< 0.002 

<0.002 

Beryllium 

4 

<0.002 

< 0.002 

<0.002 

Cadmium 

4 

<0.002 

< 0.002 

<0.0001 

Chromium 

4 

<0.005 

<0.001 

<0.005 

Chromium 

5 

<0.005 

<0.001 

<0.005 1 

Silver 

4 

<0.0 1J 

< 0.002 

<0.006 

Copper 

4 

<0.01 

0.006 

<0.003 

Iron 

4 

<6.02 

<0.05 

<0.02 

Lead 

4 

<0.007J 

< 0.002 

<0.001 

Manganese 

4 

<0.005 

< 0.002 

<0.002 

Mercury 

4 

<0.0005 

<0.0005 

<0.0002 

Nickel 

4 

<0.02 

< 0.002 

<0.023 

Selenium 

4 

<0.01 

< 0.002 

<0.001 

Thallium 

4 

<0.001 

<0.001 

<0.001 

Zinc 

4 

<0.05 

<0.02 

<0.003 

Arsenic (+3L) 

6 

N/A 

< 0.002 

<0.002 

Arsenic (+5L) 

6 

N/A 

0.13 

0.1 

Phosphorus as P 

1 

N/A 

N/A 

0.23J 

Ortho-Phosphate as P 

1 

N/A 

N/A 

N/A 

Gross Alpha (pCi/1) 

7 

5 

1.4 

4 

Gross Beta (pCi/l) 

7 

9 

6.4 

17 

Radium 226 (pC i/1) 

8,9 

0 

N/A 

0.2 

Radium 228 (pCi/1) 

8,9 

<0.5 U 

N/A 

<0.6U 

Uranium 

8,9 

0.0020 

N/A 

0.0018 

Radon (pCi/1) 

13 

110 

87 

no 


F = field 
L = lab 


DRAFT 




373 


Table 22. Qualified Analytical Results CW-04-03-000526 (Field Blank) 


ANALYTE 

Bottle No. 

AAL 

SEM 

SVL 

Alkalinity Total 

1 

<1 

2 

<1 

Alkalinity Bicarbonate 

1 

<1 

2 

<i 

Alkalinity Carbonate 

1 

<1 

<1 

<1 

Alkalinity Hydroxide 

1 

<1 

<1 

<1 

pH 

1 

6.04 

5.58 

5.95 ; 

Turbidity 

1 

<0.1 

<0.1 

0.11 

Color-Apparent 

1 

5-10 

<5 

<5J 

TDS 

2 

<10 

<7J 

<10 | 

TSS 

1 

<2 

<1 

<0.1 

Nitrate as N 

1 

<0.1 

<0.1 

<0.05 

Nitrite as N 

1 

<0.1 

<0.1 

<0.05 

N03 + N02 

3 

<2 

N/A 

<0.02 

Calcium 

1 

<0.5 

<0.1 

0.062 

Magnesium 

1 

<0.1 

<0.1 

0.048 

Potassium 

1 

<0.1 

<0.5 

<1.7 

Sodium 

1 

<0.5 

2.7 

<0.088 

Chloride 

1 

6.8 

<0.1 

<0.2 

Fluoride 

i 

<0.1 

<0.1 

<0.1 

Silica 

i 

0.109 

<1 

<0.17 

Sulfate 

l 

5.9 

<0.1 

<0.3 

Aluminum 

4 

<0.02 

<0.05 

<0.024 

Antimony 

4 

<0.003 

< 0.002 

<0.001 | 

Arsenic 

12 

<0.005 

< 0.002 

<0.001 

Arsenic 

4 

<0.005J 

< 6.002 

<0.001 

Arsenic 

5 

<0.005 

< 0.002 

<0.001 

Arsenic (+3F) 

10 

<0.005 

0.003 

<51555 

Arsenic (+5F) 

1! 

<0.005 

< 0.002 

<0.001 

Barium 

4 

<0.02 

<0.002 

<0.002 

Beryllium 

4 

<0.002 

< 0.002 

<0.002 

Cadmium 

4 

<0.002 

<0.002 

<0.0001 

Chromium 

4 

<0.005 

<0.001 

<0.005 

Chromium 

5 

<0.005 

<0.001 

<0.005 

Silver 

4 

<0.0 1J 

< 0.002 

<0.006 

Copper 

4 

<0.01 

< 0.002 

<0.003 | 

Iron 

4 

<0.02 

<5353 

<0.02 

Lead 

4" 

<0.007J 

< 0.002 

<0.001 

Manganese 

4 

<0.005 

< 0.002 

<0.002 

Mercury 

4 

<0.0005 

< 0.0005 

<0.0002 

Nickel 

4 

<0.02 

< 0.002 

<0.023 

Selenium 

4 

<0.01 

< 0.002 

<0.001 

Thallium 

4 

<0.001 

<0.001 

<0.001 

Zinc 

4 

<0.05 

<0.02 

<0.003 

Arsenic (+3L) 

6 

N/A 

< 0.002J 

<0.002J 

Arsenic (+5L) 

6 

N/A 

< 0.002J 

<0.002J 

Phosphorus as P 

1 

N/A 

<0.02 

<0.0 IJ 

Ortho-Phosphate as P 

1 

<0.25.1 

N/A 

N/A 

Gross Alpha (pCi/l) 

7 

1 

<1.0 

i 

Gross Beta (pCi/l) 

7 

1 

<3.2 

1 

Radium 226 (pC i/1) 

8,9 

0.1 

N/A 

0.1 

Radium 228 (pCi/l) 

8,9 

<0.07 U 

N/A 

<0.7U 

Uranium 

8,9 

<0.0001 

N/A 

<0.0001 

Radon (pCi/l) 

13 

N/A 

N/A 

N/A 


F = field 
L = lab 
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Laboratory 
Analysis Report 



Sierra 

Environmental 
Monitoring, Inc. 


City of Fallon 
55 West Williams Ave 
Fallon. NV 89406 
Attn; Paul Strasdin 


Date: 
Client: 
Taken by: 
Report: 

PO #: 


7/28/00 

FAL-01? 

T.Runnells-Shep 

35162 

35250 


Sample ID: 

S200005-1209 

Paramet er _ 

Alkalinity, Total 
Alkalinity, '-B icarbonare 
Alkalinity, 'Carbonaie 
Alkalinity-Hydroxide 
pH 

Turbidity 

">r Apparent 
i Dissolved Solids 
Suspended Solids 
Nitrate-X - Ion Chromatography 
Nitrite- N - Ion Chromatography 
NOS - N02 
Calcium - ICP-OES 
Magnesium - ICP-OES 
Potassium - ICP-OES 
Sodium - ICP-OES 
Chloride - Ion Chromatography 
Fluoride - Ion Chromatography 
Silica 

Sulfate - Ion Chromatography 
Antimony - ICP-MS 
Aluminum - ICP-OES 
Arsenic - ICP-MS 
Barium - ICP-MS 
Beryllium - ICP-MS 
Cadmium - ICP-MS 
Chromium - ICP-MS 
Silver - ICP-MS 
Copper - ICP-MS 
Iron - ICP-OES 
Lead - ICP-MS 
'-’ inganese - ICP-MS 


Customer Sample ID 

CW-OI-0I-OOO525 - #1,2,5,4,7,8,9,13 


Date Sampled 

5/25/00 


Time Sampled Date Received 

5/25/00 


Method 

Result 

t Units 

Of Measure 

MCL 

Analyst 

Date 

Analyzed 

EPA 310.1 

212 

mgL CaC03 


Tretten 

5/26/00* 

EPA 310.1 

168 

mg/L CaCOS 


Tretten 

5/26/00 

EPA 310.1 

44 

mg/L CaC03 


Tretten 

5/26/00 

EPA 310.1 

<1 

mg/L CaCOS 


Tretten 

5/26/00 

EPA 150.1 

9.28 

pH Units 

6.5 to 8.5 

Tretten 

5/26/00 

EPA 180.1 

<0.1 

NTU 


Kobza 

5/26/00 

EPA 110.2 

<5 

Color Units 

15 

Kobza 

5/26/00 

EPA 160.1 

520 

mg/L 

500/1000 mgL 

Rivera 

5/26/00 

EPA 160.2 

<1 

mg/L 


Rivera 

5/26/00 

EPA 300.0 

<0.3N 

mg/L 

10 mgL as N 

Lowe 

5/26/00 

EPA 300.0 

<0.5N 

mg/L 

i mg/L as N 

Lowe 

5/26/00 

EPA 300.0 

<0.8N 

mg‘L 


Lowe 

5/26/00 

EPA 200.7 

1.3 

mg/L 


Jones 

6/1/00 

EPA 200.7 

0.42 

mg/L 

125 mg'L 

Jones 

6/1/00 

EPA 200.7 

6.8 

mg/L 


Jones 

6/1/00 

EPA 200.7 

210 

/ mg'L 


Jones 

6/1/00 

EPA 300.0 

91 

mg/L 

250 mgL 

Lowe 

5/26/00 

EPA 300.0 

<1 

mg/L 

2.0/4.0 mg/L 

Lowe 

5/26/00 

EPA 370.1 

28 

mg/L 


Tretten 

5/31/00 

EPA 300.0 

86 

mg/L 

500 mg/L 

Lowe 

5/26/00 

EPA 200.8 

<0.002 

mg'L 

0.006 mg/L 

, Lambert 

6/9/00 

EPA 200.7 

<0.05 

mg/L 

0.05 to 0.2 mgL 

Faulstich 

6. 2/00 

EPA 200.8 

0.1 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

EPA 200.8 

<0.002 

mg/L 

2.0 mg/L 

Lambert 

6/9/00 

EPA 200.8 

< 0.002 

mg/L 

0.004 mg/L 

Lambert 

6.-9/00 

EPA 200.8 

< 0.002 

mg/L 

0.005 mg/L 

Lambert 

6/9/00 

EPA 200.8 

0.007 

mg'L 

0.1 mg/L 

Lambert 

6-9/00 

EPA 200.8 

< 0.002 

mgL 

0.1 mgL 

Lambert 

6--9/00 

EPA 200.8 

<0.002 

mg/L 

1.0 mg/L 

Lambert 

6/9/00 

EPA 200.7 

<0.05 

mg/L 

0.3 mg/L 

Faulstich 

6/2/00 

EPA 200.8 

<0.002 

mg/L 

0.015 mg'L 

Lambert 

69.00 

EPA 200.8 

< 0.002 

mg/L 

0.05 mgL 

Lambert 

6-9/00 


William Pillsoury 
president 


1135 Financial Bivd. 
Reno, NV 39502-2348 
Phone (775) 857-2400 
FAX {775 1 357-2404 
sem® powernet.net 


John Kobza. Ph.C 
John C. Seher 
Managers 
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Sierra 

Laboratory Environmental 

. . _ ' . Monitoring, Inc. 

Analysis Report 


C:rv of Fallon 



Date: 

7/28/00 


55 West Williams Ave 


Client: 

FAL-01? 


Fallon. NV $9406 


Taken by: 

T-Runnells-Shep 


Ann: Paul Strasdin 


Report: 

35162 





PO #: 

35250 


Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

$200005-1209 

CW-0I-O1-O0O525 - #1,2.3,4,7J 

3,9,13 

5/25/00 


5/25/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Mercury - AA Cold Vapor 

EPA 245.1 <0.0005 

mg/L 

0.002 mg/L 

Xobza 

<5/7/00 

Nickel - ICP-MS 

EPA 200.8 <0.002 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

Selenium - ICP-MS 

EPA 200.8 <0.002 

mg/L 

0.05 mg/L 

Lambert 

6/9/OG 

Thallium - ICP-MS 

EPA 200.8 <0.001 

mg/L 

0.002 mg/L 

Lambert 

6/9/00 

Zinc - ICP-MS 

EPA 200.8 <0.02 

mg/L 

5 ms/L 

Lambert 

6/9/00 

R- 1 t 

Subcontract See Report 




6/26/00 

C, Aloha and Beta Radiologic Subcontract See Report 




6/21/00 

Riorum 226 - Radiological 

Subcontract See Report 




7/28/00 

Sample ID: 

Customer Sample ED 


Date Sampled 

Time Sampled 

Date Received 

S 200005- 1210 

CW-01-G1-000525 -#12 


5/25/00 


5/25/00 ' 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.1 

mg/L 

0.C5 mg/L 

Lambert 

6/5/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

$200005- 12 U 

CW-01 -01-000525 - #5 


5/25/00 


5/25/0 0 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.1 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Chromium - ICP-MS 

EPA 200.8 0.007 

mg/L 

0. 1 mg/L 

Lambert 

6/9/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

$200005-1212 

CW-Q 1-01-000525 - #1 i 


5/25/00 


5/25/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200,8 0.093 

mg/L 

0.05 mg/L 

Lambert 

6/5.00 








Page 2 of S 



1135 Financial 3fvd. 



Reno. NV 89502-2348 

John Kobza, Ph.i 

William F. Pitisbu .7 

Phone (775) 857-2400 

John Q. Seher 

President 

FAX (775) 857-2404 
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Sierra 

Laboratory Environmental 

. . „ . Monitoring, Inc. 

Analysis Report 


City of Fallon 



Date: 

7/28/00 


55 West Williams Ave 


Client: 

FAL-017 


Fallon, NV 89406 


Taken by: 

TJluncells-Shep 


Ann: Paul Sfrasdin 


Report: 

35162 





PO #: 

35250 


Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S20G005-1213 

CW-01 -01-000525- #10 


5/25/00 


5/25/00 


, 

Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.002 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Sample ID: 

Customer Sample ID 


D 2 te Sampled 

Time Sampled 

Date Received 

S2Q0005-1214 

CW-01-01-000525 - #6 


5/25/00 


5/25/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic Trivalent - ICP-MS 

EPA 200.8 < O.OC2 

mg/L 


Lambert 

6/8/00 

Arsenic Pentivalent - ICP-MS 

EPA 200.8 0.11 

mg/L 


Lambert 

6/8/00 

Arsenic - ICP-MS 

EPA 200.8 0.095 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Arsenic Specianon 

Ficklin 1982 Completed 



Tretten 

5/26/00 


Page 3 of S 
1135 Financial Blvd. 
Reno. NV 89502-2348 
Phone (775) 857-2400 
FAX i'775) 857-2404 
sem © cowernet.net 


William F. Pilisbury 
President 


John Kobza, Ph.D. 
John C. Seher 
Managers 
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Laboratory 
Analysis Report 



Sierra 

Environmental 
Monitoring, Inc. 


City of Fallon 
55 West Williams Ave 
Fallon, NV 89406 
Ann: Paul Strasdin 

Sample ID: Customer Sample ID 

S200005- 1215 CW-0 1-02-000525 - #1,2,3, 4,7, 


Parameter 

Method 

Result 

Alkalinity, Total 

EPA 310.1 

214 

A Ikalinity/Bicarbonate 

EPA 310.1 

166 

A lkalinity/ Carbonate 

EPA 310.1 

48 

A lkalinity /Hydroxide 

EPA 310.1 

<1 

pH 

EPA 150.1 

9.25 

idity 

EPA 180.1 

<0.1 

Apparent 

EPA 110.2 

<5 

Total Dissolved Solids 

EPA 160.1 

516 

Suspended Solids 

EPA 160.2 

2 

Nitrate-N - Ion Chromatography 

EPA 300.0 

<0.3N 

Nitnte-N - Ion Chromatography 

EPA 300.0 

<0.5N 

N03 + N02 

EPA 300.0 

<0.8N 

Calcium - ICP-OES 

EPA 200.7 

1.3 

Magnesium - ICP-OES 

EPA 200.7 

0.43 

Potassium - ICP-OES 

EPA 200.7 

6.8 

Sodium - ICP-OES 

EPA 200.7 

190 

Chloride - Ion Chromatography 

EPA 300.0 

92 

Fluoride - Ion Chromatography 

EPA 300.0 

<1 

Silica 

EPA 370.1 

28 

Sulfate - Ion Chromatography 

EPA 300.0 

87 

Antimony - ICP-MS 

EPA 200.8 

<0.002 

Aluminum - ICP-OES 

EPA 200.7 

<0.05 

Arsenic - ICP-MS 

EPA 200.8 

0.1 

Barium - ICP-MS 

EPA 200.8 

< 0.002 

Beryllium - ICP-MS 

EPA 200.8 

< 0.002 

Cadmium - ICP-MS 

EPA 200.8 

< 0.002 

Chromium - ICP-MS 

EPA 200.8 

0.01 

Silver - ICP-MS 

EPA 200.8 

< 0.002 

Copper - ICP-MS 

EPA 200.8 

< 0.002 

Iron - ICP-OES 

EPA 200.7 

<0.05 

! "4- ICP-MS 

EPA 200.8 

< 0.002 

.anese - ICP-MS 

EPA 200.8 

< 0.002 



Date: 

7/28/00 



Client: 

FAL-017 



Taken by: 

T.Runneils-Shep 



Report: 

35162 



PO #: 

35250 



Date Sampled 

Time Sampled 

Date Received 

1,9,13 

5/25/00 


5/25/00 

Units 



Date 

Of Measure 

MCL 

Analyst 

Analyzed 

mg/L CaC03 


Trenen 

5/26/00 

mg/L CaC03 


Trerren 

5/26/00 

mg/L CaC03 


Tretten 

5/26/00 

mg/L CaC03 


Tretten 

5/26/00 

pH Units 

6.5 to 8.5 

Tretten 

5/26/00 

NTU 


Kobza 

5/26/00 

Color Units 

15 

Kobza 

5/26/00 

mg/L 

500/1000 mg/L 

Rivera 

5/26/00 

mg/L 


Rivera 

5/26/00 

mg/L 

10 mg/L as N 

Lowe 

5/26/00 

mg/L 

1 mg/L as N 

Lowe 

5/26/00. 

mg/L 


Lowe 

5/26/00 

mg/L 


Jones 

6/1/00 

mg/L 

125 mg/L 

Jones 

6/1/00 

mg/L 


Jones 

6/1/00 

* mg/L 


Jones 

6/1/00 

mg/L 

250 mg/L 

Lowe 

5/26/00 

mg/L ‘ 

2.0/4.0 mg/L 

Lowe 

5/26/00 

mg/L 


Tretten 

5/31/00 

mg/L 

500 mg/L 

Lowe 

5/26/00 

mg/L 

0.006 mg/L 

Lambert 

6/9/00 

mg/L 

0.05 to 0.2 mg/L 

Faulstich 

6/2/00 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

mg/L 

2.0 mg/L 

Lambert 

6/9' 00 

mg/L 

0.004 mg/L 

Lambert 

6/9 00 

mg/L 

0.005 mg/L 

Lambert 

6/9/00 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

mg/L 

1 .0 mg/L 

Lambert 

6/9/00 

mg/L 

0.3 mg/L 

Faulstich 

6/2. 00 

mg/L 

0.015 mg/L 

Lambert 

6/900 

mg/L 

0.05 mg/L 

Lambert 

6/9' 00 


Page 4 of 9 
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Sierra 

Laboratory Environmental 

. . . *" . Monitoring, Inc. 

Analysis Report 


City of Fallon 

55 West Williams Ave 

Fallon, NV 89406 

Aon: Paul Strasdin 

Sample ID: Customer Sample ID 

3200005- 1215 CW-01-02-000525 - #1,2. 3,4, 7, 8,9. 13 

• Units 

Parameter Method Result Of Measure 

Date: 

Client: 

Taken by: 
Report: 

PO #: 

Date Sampled 

5/25/00 

MCL 

7/28/00 

FAL-017 

T.Runneils-Shep 

35162 

35250 

Time Sampled 

Analyst 

Date Received 

5/25/00 

Date 

Analyzed 

Mercury - AA Cold Vapor 

EPA 245.1 

< 0.0005 

mg/L 

0.002 mg/L 

Kobza 

6/7/00 

Nickel - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

Selenium - ICP-MS 

EPA 200.8 

< 0.002 

TOgfL 

0.05 mg/L 

Lambert 

6/9/00 

Thallium - ICP-MS 

EPA 200.8 

< 0.001 

mg/L 

0.002 ma-'L 

Lambert 

6/9/00 

Zinc - ICP-MS 

EPA 200.8 

<0.02 

mg/L 

5 mg/L 

Lambert 

6/9/00 

r n 

Subcontract 

See Report 




6/26/00 

Alpha and Beta Radiologic Subcontract 

See Report 




6,21/00 

Sample ID: 

Customer Sampie ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1216 

CW-0 1-02-000525 - #12 


5/25/00 


5/25/00 




Units 



Date 

Parameter 

Method 

Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 

0.095 

mg/L 

0.05 mg/L 

Lamben 

6/5/00 

Sample ID: 

Customer Sample ID 

' 

Date Sampled 

Time Sampled 

Date Received 

S200005-1217 

CW-01-02-000525 - #5 


5/25/00 


5/25/00 




Units 



Date 

Parameter 

Method 

Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 

0.1 

mg/L 

0.05 tng/L 

Lamben 

6/5/00 

Chromium - ICP-MS 

EPA 200.8 

0.008 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-121S 

CW-01-02-000525 - #1 1 


5/25/00 


5/25/00 




Units 



Date 

Parameter 

Method 

Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 

0.096 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 


Page 5 of 9 

1135 Financial Blvd. 
Reno. NV 89502-2348 
Phone (775) 357-2400 
FAX (775) 857-2404 
sem © ocwernet.net 


William F. Piiisbury 
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Sierra 

Laboratory Environmental 

, . _ . Monitoring, Inc. 

Analysis Report 


Citv of Fallon 



Date: 

7/28/00 


55 West Williams Ave 


Client: 

FAL-017 


Fallon, NV 89406 


Taken by: 

T-Runnells-Shep 


Attn: Paul Strasdin 


Report: 

35162 



1 


PO #; 

35250 


Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

5200005*1219 

CW -0 1 -02-000525 - #10 


5/25/00 


5/25/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.003 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

5200005-1220 

CW-01 -02-000525 - #6 


5/25/00 


5/25/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic Trivalent - ICP-MS 

EPA 200.8 <0.002 

mg/L 


Lambert 

6/8/00 

Arsenic Pentivalent - ICP-MS 

EPA 200.8 0.11 

mg/L 


Lambert 

6/8/00 

Arsenic - ICP-MS 

EPA 200.8 0.094 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Arsenic Speciation 

Ficklin 1983 Completed 



Tretten 

5/26/00 


William F. PillsbU 7 
President 


Page 6 of 9 
113S Financial 3lvd. 
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Laboratory Environmental 

Analysis Report Monitoring, Inc. 


City of Fallon 

Date: 

06/22/2000 

55 West Williams Ave 

Client: 

FAL-017 

Fallon, NV 89406 

Taken by: 

T.Runneils-Shep 


Report: 

35121 


PO #: 



Sample ID; 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1066 

CW-02-0L 

-000523-#! ,2,3 ,4, 7, 8, 9,13 

05/23/2000 

9:30 .AM 

05/23/2000 




Units 



Date 

Parameter 

Method 

Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Alkalinity, Total 

EPA 310.1 

206 

mg/L CaC03 


Tretten 

05/26/2000 

Aikalmity/Bicarbonate 

EPA 310.1 

194 

mg/L CaC03 


Tietten 

05/26/2000 

Alkalinity/Carbonate 

EPA 310.1 

12 

mg/L CaC03 


Tretten 

05/26/2000 

Alkalinitv/Hydroxide 

EPA 310.1 

<1 

mg/L CaC03 


Tretten 

05/26/2000 

pH 

EPA 150.1 

9.1 

pH Units 

6.5 to 8.5 

Tretten 

05/25/2000 

TurbHity 

EPA 180.1 

<0.1 

NTU 


Kobza 

05/25/2000 

Cc pparent 

EPA 110.2 

<5 

Color Units 

15 

Kobza 

05/25/2000 

Totardissolved Solids 

EPA 160.1 

524 

mg/L 

500/1600 mg/L 

Rivera 

05/31/2000 

Suspended Solids 

EPA 160.2 

1 

mg/L 


Rivera 

05/31/2000 

Nitrate- N - Ion Chromatography 

EPA 300.0 

0.4N 

mg/L 

10 mg/L as N 

Lowe 

05/24/2000 

Nitrite-N - Ion Chromatography 

EPA 300.0 

<0.5N 

mg/L 

1 mg/L as N 

Lowe 

05/24/2000 

N03 t N'02 

EPA 300.0 

<0.9N 

mg/L 


Lowe 

05/24/2000 

Calcium - ICP-OES 

EPA 200.7 

1.5 

mg/L 


Faulstich 

05/26/2000 

Magnesium - ICP-OES 

EPA 200.7 

0.45 

mg/L 

125 mg'L 

Faulsrich 

05/26/2000 

Potassium - ICP-OES 

EPA 200.7 

7.1 

mg/L 


Faulstich 

05/26/2000 

Sodium - ICP-OES 

EPA 200.7 

190 

mg/L 


Faulsrich 

05/26/2000 

Chloride - Ion Chromatography 

EPA 300.0 

85 

mg/L 

250 mg/L 

Lowe 

05/24/2000 

Fluoride - Ion Chromatography 

EPA 300.0 

<1 

mg/L 

2. 0/4.0 mg/L 

Lowe 

05/24/2000 

Silica 

EPA 370.1 

27 

mg/L 


Tretten 

05/31/2000 

Sulfate - Ion Chromatography 

EPA 300.0 

85 

mg/L 

500 mg/L 

Lowe 

05/24/2000 

Antimony - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.006 mg/L 

Lambert 

06/02/2000 

Aluminum - ICP-OES 

EPA 200.7 

<0.05 

rag/t 

0.05 to 0.2 mg/L 

Faulstich 

05/30/2000 

Arsenic - ICP-MS 

EPA 200.S 

0.1 1 

mg/L 

0.05 mg/L 

Lambert 

06/02/2000 

Barium - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

2.0 mg/L 

Lambert 

06/02/2000 

Beryllium - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.004 mg/L 

Lambert 

06/02/2000 

Cadmium - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.005 mg/L 

Lambert 

"1/02/2000 

Chromium - ICP-MS 

EPA 200.8 

0.006 

mg/L 

0,1 mg/L 

Lambert 

.. .002/2000 

Silver - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.1 mg/L 

Lambert 

06/02/2000 

Copper - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

1.0 mg/L 

Lambert 

06/02/2000 

Iron - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.3 mg/L 

Faulstich 

05/30/2000 

Lead - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.015 mg/L 

Lambert 

06/02/2000 

M' nese - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.05 mg/L 

Lambert 

06/02/2000 


William F. Pillsbury 
President 
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T , Old i a 

Laboratory Environmental 

Analysis Report Monitoring, Inc. 


City of Faiion 



Date: 

06/22/2000 


55 West Williams Ave 


Client: 

FAL-017 


Fallon, NV 89406 


Taken by: 

T.Runneiis-Shep 





Report: 

35121 





PO #: 



Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S2000Q5-1Q66 

CW-02-01 -000523-# 1 ,23,4,7,8,9, 1 3 

05/23/2000 

9:30 AM 

05/23/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Mercury - AA Cold Vapor 

EPA 245.1 <0.0005 

mg/L 

0.002 mg/L 

Jones 

05/26/2000 

Nickel - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.1 mg/L 

Lambert 

06/02/2000 

Selenium * ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.05 mg/L 

Lambert 

06/02/2000 

Thallium - ICP-MS 

EPA 200.8 <0.001 

mg/L 

0.002 mg/L 

Lambert 

06/02/2000 

Zinc - ICP-MS 

EPA 200.8 < 0.02 

mg/L 

5 mg/L 

Lambert 

06/02/2000 

Rat' 

Subcontract See Report 




06/12/2000 

Grt.^ lpha and Beta Radiologic Subcontract See Report 




06/21/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1084 

CW-02-01-000523-#12 


05/23/2000 

9:30 AM 

05/23/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.098 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-10S5 

CW -02-0 1 -000523-#S 


05/23/2000 

9:30 AM 

05/23/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.099 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Chromium - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.1 mg/L 

Lambert 

06/09/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1086 

CW-02-0 1-000523-#U 


05/23/2000 

9:30 AM 

05/23/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.097 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 


Page 2 of 3 



1135 Financial Blvd. 
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William F, Pillsbury 
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President 
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Laboratory 
Analysis Report 



Sierra 

Environmental 
Monitoring, Inc. 


City of Fallon 



Date: 

06/22/2000 


55 West Williams Ave 


Client: 

FAL-017 


Fallon, NV 89406 


Taken by: 

T-RurmeUs-Shep 





Report: 

35121 





PO #: 



Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1087 

CW-02-0 1 -000523 -#1 0 


05/23/2000 

9:30 AM 

05/23/2000 



Units 



Date 

Parameter 

Method Result * 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 < 0,002 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S2Q0005-1088 

CW-02-0 1 -0005 23-#6 


05/23/2000 

. 9:30 AM 

05/23/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic Tri valent - ICP-MS 

EPA 200.8 < 0.002 

mg/L 


Lambert 

06/08/2000 

Arsenic Pentivalent - ICP-MS 

EPA 200.8 0.11 

mg/L 


Lambert 

06/08/2000 

Arsenic - ICP-MS 

EPA 200.8 0.099 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Arsenic Speciation 

Ficklin 1983 Completed 



Tretten 

05/25/2000 


SAMPLE WATER AS TESTED DID NOT MEET DRINKING WATER STANDARDS. 


Approved By: S Date: lo * 2.2-Off 

Stella Environmental Monitoring, Inc 

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid 
for this report This report is for the exclusive use of the client to whom it is addressed and upon the condition that the client 
assumes all liability for the further distribution of the report or its contents. 
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Sierra 

Laboratory Environmental 

, . _ " . Monitoring, Inc. 

Analysis Report 


City of Fallon 

55 West Williams Ave 

Fallon, NV 89406 

Ann: Paul Strasdin 

Sample ID: Customer Sample ID 

S2 00005- 1 22 1 CW-03-01 -000525 - #1,2,3 ,4,7,8, 9, 13 

, Units 

Parameter Method Result Of Measure 

Date: 

Client: 

Taken by: 
Report: 

PO #: 

Date Sampled 

5/25/00 

MCL 

7/28/00 

FAL-017 

T.Runnells-Shep 

35162 

35250 

Time Sampled Date Received 

5/25/00 

Date 

Analyst Analyzed 

Alkalinity. Total 

EPA 310.1 

212 

mg/L CaC03 


Tretten 

5/26/00 

Alkalinirv/Bicarbonate 

EPA 310.1 

172 

mg/L CaCOS 


Trerten 

5/26/00 

Aikaljnitv/Carbonate 

EPA 310.1 

40 

mg/L CaC03 


Tretten 

5/26/00 

A Ika i ini ry/Hydrox ide 

EPA 310.1 

<1 

mg/L CaCOS 


Trerten 

5/26/00 


EPA 150.1 

9.22 

pH Units 

6.5 to S.5 

Tretten 

5*26/00 

ridity 

EPA 180.1 

<0.1 

NTU 


Kobza 

5/26/00 

Apoarent 

EPA 110.2 

<5 

Color Units 

15 

Kobza 

5/26/00 

Total Dissolved Solids 

EPA 160.1 

526 

mg/L 

500/1000 mg/L 

Rivera 

5/26/00 

Suspended Solids 

EPA 160.2 

1 

mg/L 


Rivera 

5/26/00 

N'itrate-N' - Ion Chromatography 

EPA 300.0 

<0.3N 

mg/L 

10 mg/L as N 

Lowe 

5/26/00 

Nitrite- N - Ion Chromatography 

EPA 300.0 

<0.5N 

mg/L 

I mg/L as N 

Lowe 

5/26/00 

NG3 - N'02 

EPA 300.0 

<0.8N 

mg/L 


Lowe 

5/26/00 

Calcium - ICP-OES 

EPA 200.7 

1.3 

mg/L 


Jones 

6/1/00 

Magnesium - ICP-OES 

EPA 200.7 

0.4 

mg/L 

125 mg/L 

Jones 

6/1/00 

Pocassium - ICP-OES 

EPA 200.7 

6.4 

mg/L 


Jones 

6/1/00 

Sodium - ICP-OES 

EPA 200.7 

190 

* mg/L 


Jones 

6/1/00 

Chloride - Ion Chromatography 

EPA 300.0 

87 

mg/L 

250 mg/L 

Lowe 

5/26/00 

Fluoride - Ion Chromatography 

EPA 300.0 

<1 

mg/L ■ 

2.0/4.Q mg/L 

Lowe 

5/26/00 

Silica 

EPA 370.1 

27 

mg/L 


Tretten 

5/31/00 

Sulfate - Ion Chromatograohv 

EPA 300.0 

88 

mg/L 

500 mg/L 

Lowe 

5/26/00 

Antimony - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.006 mg/L 

' Lambert 

6/9/00 

Aluminum - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.05 to 0.2 mg/L 

Faulstich 

6/2,00 

Arsenic - ICP-MS 

EPA 200.8 

0.1 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Barium - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

2.0 mg/L 

Lambert 

6/9/00 

Berviiiurn - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.004 mg/L 

Lambert 

6/9/00 

Cadmium - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.005 mg/L 

Lambert 

6/9/00 

Chromium - ICP-MS 

EPA 200.8 

0.008 

mg/L 

0. 1 mg/L 

Lambert 

6/9/00 

Silver - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

Copper - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

1.0 mg/L 

Lambert 

6/9/00 

Iron - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.3 mg/L 

Faulstich 

6/2/00 

' d - ICP-MS 

EPA 200.S 

< 0.002 

mg/L 

0.015 mg/L 

Lambert 

6/9/00 

t ganese - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.05 mg/L 

Lambert 

6/9/00 

William F. Pillsbury 

President 
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Laboratory 
Analysis Report 



Sierra 

Environmental 
Monitoring, tnc. 


City of Fallon 

55 West Williams Ave 

Fallon, NV 89406 

Attn: Paul Strasdin 

Sample IB: Customer Sample ID 

S2 00005- 122 1 CW-03-01 -000525 - #1,2,3,4,7,8,9,12 

, Units 

Parameter Method Result Of Measure 

Date: 

Client: 

Taken by: 
Report: 

PO #: 

Date Sampled 

5/25/00 

MCL 

7/28/00 

FAL-017 

T.Runneils-Shep 

35162 

35250 

Time Sampled 

Analyst 

Date Received 

5/25/00 

Date 

Analyzed 

Mercury - AA Cold Vapor 

EPA 245.1 

<0.0005 

mg/L 

0.002 mg/L 

Kobza 

6/7/00 

Nickel - ICP-MS 

EPA 200.8 

0.002 

mg/L 

0,1 mg/L 

Lambert 

6/9/00 

Seienium - ICP-MS 

EPA 200.8 

<0.002 

ms/L 

0.05 mg/L 

Lambert 

6/9/00 

Thallium - ICP-MS 

EPA 200.8 

< 0.001 

mg/L 

0.002 mgL 

Lambert 

6/9/00 

7i nC - ICP-MS 

EPA 200.8 

<0.02 

mg/L 

5 mg/L 

. Lambert 

6/9/00 

on 

Subcontract 

See Report 




6/26/00 

'Arfoss Alpha and Beta Radiologic Subcontract 

See Report 




6/21/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1222 

CW-003-0 1000525 - #12 


5/25/00 


5/25/00 




Units 



Date 

Parameter 

Method 

Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 

0.097 

mg/L 

0.05 mgL 

Lambert 

6/5/00 

Sample ID: 

Customer Sample ID 

• 

Date Sampled 

Time Sampled 

Date Received 

S200005-I223 

CW-03-01 -000525 - #5 


5/25/00 


5/25/00 




Units 



Date 

Parameter 

Method 

Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200,8 

0.099 

mg/L 

0.05 mgL 

' Lambert 

6/5 '00 

Chromium - ICP-MS 

EPA 200.8 

0.008 

mg/L 

0.1 mg/L 

Lambert 

6/9 00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1224 

CW-03-01 -000525- #11 


5/25/00 


5/25/00 




Units 



Date 

Parameter 

Method 

Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICF-MS 

EPA 200.S 

0.093 

mg/L 

C.05 mgL 

Lambert 

6. 5; 00 
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Laboratory 
Analysis Report 



Sierra 

Environmental 
Monitoring, Inc. 


City of Fallon 



Date: 

7/28/00 


55 West Williams Ave 


Client: 

FAL-OI 7 


Fallon, NV 89406 


Taken by: 

T.Runneiis-Shep 


Attn: Paul Strasdin 


Report: 

35162 





PO *i 

35250 


Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S20G005-1225 

CW-03-01 -000525- #10 


5/25/00 


5/25/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.002 

mg/L 

6.05 mg/L 

Lambert 

6/5/00 

Sample ID: 

Castomer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S2 00005-1226 

CW-03-01-000525 - #6 


5/25/00 


5/25/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

.Analyst 

Analyzed 

Arsenic Trivalent - ICP-MS 

EPA 200.8 < 0.002 

mg/L 


Lambert 

6/8/00 

Arsenic Penrivalen: - ICP-MS 

EPA 200.8 0.12 

mg.'L 


Lambert 

6/8/00 

Arsenic - ICP-MS 

EPA 200.8 0.095 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Arsenic Speciation 

Ficklin 1983 Completed 



Tretten 

5/26/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1227 

CW-04-0 1 -000525 - #13 


5/25/00 


5/25/00 



* Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Radon 

Subcontract See Report 




6/26/00 


SAMPLE WATER AS TESTED DID DIILNOT MEET DRINKING WATER STANDARDS. 

Approved By: ( Date: 

Si^riyEimroiimental Monitoring, Inc 

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid 
for this report. This report is for the exclusive use of the client to whom it is addressed and upon the condition that the client 
assumes all liability for the further distribution of the report or its contents. 
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Sierra 

Laboratory Environmental 

, . „ Monitoring, Inc. 

Analysis Report 


City of Fallon 
55 West Williams Ave 
Fallon, NV 89406 
Attn: Paul Strasdin 


Date: 
Client: 
Taken by: 
Report: 
PO#: 


7/28/00 

FAL-017 

T.Runneils-Shep 

35182 

35250 


Sample ID: 


Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1303 

CW-04-0 1-000526 - #1,23,4,7,8,9 

5/26/00 

8:45 AM 

5/26/00 




Units 



Date 

Parameter 

Method Result ‘ 

Of Measure 

MCL 

Analyst 

Analyzed 

Alkalinity, Total 

EPA 310.1 

217 

mg/L CaC03 


Tretten 

“'" 5730/00 

A lkalinity/B icarbonate 

EPA 310.1 

169 

mg/L CaC03 


Tretten 

5/30/00 

Alkalinity/Carbonate 

EPA 310.1 

48 

mg/L CaC03 


Tretten 

5/30/00 

Alkalinity/Hydroxide 

EPA 310.1 

<1 

mg/L CaC03 


Tretten 

5/30/00 

pH 

EPA 150.1 

9.31 

pH Units 

6.5 to 8.5 

Tretten 

5/30/00 

Tu' u 'ditv 

EPA 180.1 

<0.1 

NTU 


Kobza 

5/26/00 

C, Apparent 

EPA 110.2 

<5 

Color Units 

15 

Kobza 

5/26/00 

Tdlarbissolved Solids 

EPA 160.1 

532 

mg/L 

500/1000 mg/L 

Rivera 

6/7/00 

Suspended Solids 

EPA 160.2 

<1 

mg/L 


Rivera 

6/1/00 

Nitrate-N - Ion Chromatography 

EPA 300.0 

<0.3N 

mg/L 

10 mg/L as N 

Lowe 

5/26/00 

Nitrite-N - Ion Chromatography 

EPA 300.0 

<0.5N 

mg/L 

1 mg/L as N 

Lowe 

5/26/00 

Phosphorus - Total 

EPA 365.3 

0.2 

mg/L 


Kleinworth 

6/30/00 

y 

O 

y 

o 

EPA 300.0 

<0.8N 

mg/L 


Lowe 

5/26/00 

Calcium - ICP-OES 

EPA 200.7 

13 

mg/L 


Jones 

6/1/00 

Magnesium - ICP-OES 

EPA 200.7 

0.46 

mg/L 

125 mg/L 

Jones 

6/1/00 

Potassium - ICP-OES 

EPA 200.7 

6.7 

mg/L 


Jones 

6/1/00 

Sodium - ICP-OES 

EPA 200.7 

190 

mg/L 


Jones 

6/1/00 

Chloride - Ion Chromatography 

EPA 300.0 

97 

mg/L 

250 mg/L 

Lowe 

5/26/00 

Fluoride - Ion Chromatography 

EPA 300.0 

<1 

mg/L 

2. 0/4.0 mg/L 

Lowe 

5/26(00 

Silica 

EPA 370.1 

26 

mg/L 


Tretten 

5/31/00 

Sulfate - Ion Chromatography 

EPA 300.0 

90 

mg/L 

500 mg/L 

Lowe 

5/26/00 

Antimony - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.006 mg/L 

Lambert 

6/9/00 

Aluminum - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.05 to 0.2 mg/L 

Faulstich 

6/1/00 

Arsenic - ICP-MS 

EPA 200.8 

0.1 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Barium - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

2.0 mg/L 

Lambert 

6/9/00 

Beryllium - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.004 mg/L 

Lambert 

6/9/00 

Cadmium - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.005 mg/L 

Lambert 

6/9/00 

Chromium - ICP-MS 

EPA 200.8 

0.006 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

Silver -ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

Copper - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

1.0 mg/L 

Lambert 

6/9/00 

Iron - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.3 mg/L 

Faulstich 

6/1/00 

I. ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.015 mg/L 

Lambert 

6/900 
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Sierra 





Laboratory 
Analysis Report 

Environmental 
Monitoring, Inc. 


City of Fallon 




Date: 

7/28/00 


55 West Williams Ave 



Client: 

FAL-017 


Fallon, NV 89406 



Taken by: 

T.Runnells-Shep 


Attn: Paul Strasdin 



Report: 

35182 






PO#: 

35250 


Sample ID: 


Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S2Q0Q05-1303 

CW-04-01-000526 - #1,2,3, 4, 7,8,9 

5/26/00 

8:45 AM 

5/26/00 




Units 



Date 

Parameter 

Method Result ' 

Of Measure 

MCL 

Analyst 

Analyzed 

Manganese - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.05 mg/L 

Lambert 

6/9/00 

Mercury * AA Cold Vapor 

EPA 245.1 

<0.0005 

mg/L 

0.002 mg/L 

Kobza 

6/7/00 

Nickel - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

Selenium - ICP-MS 

EPA 200.8 

<0.002 

mg/'L 

0.05 mg/L 

Lambert 

6/9/00 

Thallium - ICP-MS 

EPA 200.8 

<0.001 

mg/L 

0.002 mg/L 

Lambert 

6/9/00 

Zir 'CP-MS 

EPA 200.8 

<0.02 

mg/L 

5 mg/L 

Lambert 

6/9/00 

Gt. vlpha and Beta Radiologic Subcontract 

See Report 




6/21/00 

Radium 226 - Radiological 

Subcontract 

See Report 




7/28/00 

Sample ID: 


Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1304 

CW-04-01-000526- #12 


5/26/00 

8:45 AM 

5/26/00. 




Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 

0.11 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Sample ID: 


Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1305 

CW-04-01-000526 - #5 


5/26/00 

8:45 AM 

5/26/00 




Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 

0.1 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Chromium - ICP-MS 

EPA 200.8 

0.01 

mg/L 

0. 1 mg/L 

Lambert 

6/9/00 

Sample ID: 


Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1306 

CW-04-01-000526- #11 


5/26/00 

8:45 AM 

5/26/00 




Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 

0.095 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 
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Sierra 

Laboratory Environmental 

. * . n ■ Monitoring, Inc. 

Analysis Report 


City of Fallon 




Date: 

7/28/00 


55 West Williams Ave 



Client: 

FAL-017 


Fallon, NV 89406 



Taken by: 

T.Runnells-Shep 


Attn: Paul Strasdin 



Report: 

35182 






PO #: 

35250 


Sample 10: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S2000Q5-1307 

CW-04-0 1 -000526 - #10 


5/26/00 

8:45 AM 

5/26/00 




Units 



Date 

Parameter 

Method 

Result ' 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 

0.002 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Sample 10: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S2QQ005-1308 

CW-04-0 1-000526 - #6 


5/26/00 

8:45 AM 

5/26/00 




Units 



Date 

Parameter 

Method 

Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic Trivalent - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 


Lambert 

6/8/00 

Arsenic Pentivalent - ICP-MS 

EPA 200.8 

0.12 

mg/L 


Lambert 

6/8/00 

Arsenic - ICP-MS 

EPA 200.8 

0.094 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Arsenic Speciation 

Ficklin 1983 

Completed 



Tretten 

5/30/00 
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Sierra 

Laboratory Environmental 

, , • -w— . , Monitoring, Inc. 

Analysis Report 


City of Fallon 

55 West Williams Ave 

Date: 

Client: 

7/28/00 

FAL-017 

Fallon, NV 89406 

Attn: Paul Strasdin 


Taken by: 
Report: 

PO #: 

T.Runnells-Shep 

35182 

35250 

Sample ID: 

Customer Sample ID 

Date Sampled 

Time Sampled 

S200005-I309 

CW -04-03-000526 #1,2,3,4,7,8,9 

5/26/00 

10:30 AM 

Parameter 

Units 

Method Result * Of Measure 

MCL 

Analyst 


Alkalinity, Total 

EPA 310.1 

2 

mg/L CaC03 


Tretten 

Alkalinitv/Bicarbonate 

EPA 310.1 

2 

mg/L CaC03 


Tretten 

Alkalinity/Carbonate 

EPA 310.1 

<1 

mg/L CaC03 


Tretten 

Alkalinity/Hydroxide 

EPA 310.1 

<1 

mg/L CaC03 


Tretten 

pH 

EPA 150.1 

5.58 

pH Units 

6.5 to 8.5 

Tretten 

Tir’-^itv 

EPA 180.1 

<0.1 

NTU 


Kobza 

C, .pparent 

EPA 1 10.2 

<5 

Color Units 

15 

Kobza 

TotaTbissolved Solids 

EPA 160.1 

<7 

mg/L 

500/1000 mg/L 

Rivera 

Suspended Solids 

EPA 160.2 

<1 

mg/L 


Rivera 

Nitrate-N - Ion Chromatography 

EPA 300.0 

<0.1N 

mg/L 

10 mg/L as N 

Lowe 

N'itiite-N - Ion Chromatography 

EPA 300.0 

<0.1N 

mg/L 

1 mg'L as N 

Lowe 

Phosphorus - Total 

EPA 365.3 

<0.02 

mg/L 


Kleinworth 

N03 - N02 

EPA 300.0 

<0.2N 

mg/L 


Lowe 

Calcium - ICP-OES 

EPA 200.7 

<0.1 

mg/L 


Jones 

Magnesium - ICP-OES 

EPA 200.7 

<0.1 

mg/L 

125 mg/L 

Jones 

Potassium - ICP-OES 

EPA 200.7 

<0.5 

mg/L 


Jones 

Sodium - ICP-OES 

EPA 200.7 

2.7 

mg/L 


Jones 

Chloride - Ion Chromatography 

EPA 300.0 

<0.1 

mg/L 

250 mg/L 

Lowe 

Fluoride - Ion Chromatography 

EPA 300.0 

<0.1 

mg/L 

2. 0/4.0 mg/L 

Lowe 

Silica 

EPA 370.1 

<1 

mg/L 


Tretten 

Sulfate - Ion Chromatography 

EPA 300.0 

<0.1 

mg/L 

500 mg/L 

Lowe 

Antimony - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.006 mg/L 

Lambert 

Aluminum - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.05 to 0.2 mg/L 

Faulstich 

Arsenic - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.05 mg/L 

Lambert 

Barium - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

2.0 mg/L 

Lambert 

Bervllium - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.004 mg/L 

Lambert 

Cadmium - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.005 mg/L 

Lambert 

Chromium - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.1 mg/L 

Lambert 

Silver - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.1 mg/L 

Lambert 

Copper - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

1.0 mg/L 

Lambert 

Iron - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.3 mg/L 

Faulstich 

le CP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.015 mg/L 

Lambert 
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1135 Financial Blvd. 
Reno. NV 89502-2348 
Phone (775) 857-2400 
FAX (775) 857-2404 
sem@powernet.net 


Date Received 
5/26/00 
Date 

Analyzed 

5/30/00 

5/30/00 

5/30/00 

5/30/00 

5/30/00 

5/26/00 

5/26/00 

6/7/00 

6 / 1/00 

5/26/00 

5/26/00 

6/30/00 

5/26/00 

6/1/00 

6 / 1/00 

6 / 1/00 

6 / 1/00 

5/26/00 

5/26/00 

5/31/00 

5/26/00 

6/9/00 

6/1/00 

6/5/00 

6/9/00 

6/9/00 

6/9/00 

6/9/00 

6/9/00 

6/9/00 

6 / 1/00 

6/9/00 


William F. Pillsbury 
President 


John Kobza, Ph.D. 
John C. Seher 
Managers 
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Sierra 

Laboratory Environmental 

. , . „ , Monitoring, Inc. 

Analysis Report 


City of Fallon 



Date: 

7/28/00 


55 West Williams Ave 


Client: 

FAL-017 


Fallon, NV 89406 


Taken by: 

T-Runnells-Shep 


Attn: Paul Scrasdin 


Report: 

35182 





PO #: 

352SO 


Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S20000S-1309 

CW-04-03-000526 -#U,3A7,S,9 

5/26/00 

10:30 AM 

5/26/00 



Units 



Date 

Parameter 

Method Result ' 

Of Measure 

MCL 

Analyst 

Analyzed 

Manganese - ICP-MS 

EPA 200.8 <0.002 

mg'L 

0.05 mg/L 

Lambert 

6/9/00 

Mercury - AA Cold Vapor 

EPA 245.1 <0.0005 

mg/L 

0.002 mg/L 

Kobza 

6/7/00 

Nickel - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

Selenium - ICP-MS 

EPA 200.8 < 0.002 

mg'L 

0.05 mg/L 

Lambert 

6/9/00 

Thallium -ICP-MS 

EPA 200.8 < 0.001 

mg'L 

0.002 mg/L 

Lambert 

6/9/00 

Zinc . ICP-MS 

EPA 200.8 < 0.02 

mg'L 

5 mg'L 

Lambert 

6/9/00 

Gr Ipha and Beta Radiologic Subcontract See Report 




6/21/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1310 

CW-04-03-000526 - #12 


5/26/00 

10:30 AM 

5/26/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 < 0.002 

mg'L 

0.05 mg/L 

Lambert 

6/5/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-I31I 

CW-04-03-000526 - #5 


5/26/00 

10:30 AM 

5/26/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.05 mg/I, 

Lambert 

6/5/00 

Chromium - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.1 mg/L 

Lambert 

6/9/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1 312 

CW-04-03-000526 - #11 


5/26/00 

10:30 AM 

5/26/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200,8 < 0.002 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 


Page 5 of 6 

1135 Financial Btvd. 
Reno, MV 89502-2348 
Phone i~7o) 857-2400 
FAX (775) 857-2404 
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William F, PHfsbury 
President 


John Kobza, Ph.p. 
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Managers 
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Laboratory 
Analysis Report 



Sierra 

Environmental 
Monitoring, Ino. 


City of Fallon 



Date: 

7/28/00 


55 West Williams Ave 


Client: 

FAL-017 


Fallon, NV 89406 


Taken by: 

T.Runnells-Shep 


Attn: Paul Strasdin 


Report: 

35182 





PO #: 

35250 


Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S20G005-1313 

CW-04-03-000526 - #10 


5/26/00 

10:30 AM 

5/26/00 



Units 



Date 

Parameter 

Method Result ' 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.003 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200Q05-13I4 

CW-04-03-000526 - #6 


5/26/00 

10:30 AM 

5/26/00 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

ArSsjtlc Trivalent - ICP-MS 

EPA 200.8 < 0.002 

mg/L 


Lambert 

6/8/00 

Arsenic Penrivalent - ICP-MS 

EPA 200.8 < 0.002 

mg/L 


Lambert 

6/8/00 

Arsenic - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.05 mg/L 

Lambert 

6/5/00 

Arsenic Speciarion 

Ficklin 1983 Completed 



Ttetten 

5/30/00 


SAMPLE WATER AS TESTED DID OtD NOT MEET DRINKING WATER STANDARDS, 


Approved By: Date: 

Sterra%JtvironmentaI Monitoring, Inc 

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid 
for this report. This report is for the exclusive use of the client to whom it is addressed and upon the condition that the diem 
assumes all liability for the further distribution of the report or its contents. 
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Laboratory Environmental 

Analysis Report Monitoring, Inc. 


City of Fallon 
55 West Williams Ave 
Fallon, NV 89406 
Attn: Paul Strasdin 


Date: 
Client: 
Taken by: 
Report: 
PO #: 


06/26/2000 

FAL-017 

T.Runnells-Shep 

35147 

35250 


Sample ID: 

S200005-1 156 

Parameter 

Customer Sample ID 

NW-0 1 -0 1 -000524 - #1,2,3,4,7,8,9,13 

Units 

Method Result * Of Measure 

Date Sampled 

05/24/2000 

MCL 

Time Sampled 

Analyst 

Date Received 

05/24/2000 

Date 

Analyzed 

Alkalinity, Total 

EPA 310.1 

226 

mg/'L CaC03 


Tretten 

06/01/2000 

Alkalinity/Bicarbonate 

EPA 310.1 

182 

mg/L CaC03 


Tretten 

06/01/2000 

Alkalinity/ Carbonate 

EPA 310.1 

44 

mg/L CaC03 


Tretten 

06/01/2000 

Alkalinity/Hydroxide 

EPA 310.1 

<1 

mg/L CaC03 


Tretten 

06/01/2000 

pH 

EPA 150.1 

9.35 

pH Units 

6.5 to 8.5 

Tretten 

05/25/2000 

Turbidity 

EPA 180.1 

<0.1 

NTU 


Kobza 

05/25/2000 

Co' Apparent 

EPA 110.2 

<5 

Color Units 

15 

Kobza 

05/25/2000 

To, issolved Solids 

EPA 160.1 

578 

mg/L 

500/1000 mg/L 

Rivera 

05/24/2000 

Suspended Solids 

EPA 160.2 

1 

mg/'L 


Rivera 

05/24/2000 

Nitrate-N - Ion Chromatography 

EPA 300.0 

<0.3N 

mg/L 

10 mg/L asN 

Tretten 

05/25/2000 

Nitrite-N - Ion Chromatography 

EPA 300.0 

<0.5N 

mg/L 

1 mg/L as N 

Tretten 

05/25/2000 

N03 + N02 

EPA 300.0 

<0.8N 

mg/L 


Tretten 

05/25/2000 

Calcium - ICP-OES 

EPA 200.7 

1.1 

mg/L 


Jones 

06/01/2000 

Magnesium - ICP-OES 

EPA 200.7 

0.44 

mg/L 

125 mg/L 

Jones 

06/01/2000 

Potassium - ICP-OES 

EPA 200.7 

7.4 

mg/L 


Jones 

06/01/2000 

Sodium - ICP-OES 

EPA 200.7 

220 

mg/L 


Jones 

06/01/2000 

Chloride - Ion Chromatography 

EPA 300.0 

110 

mg/L 

250 mg/L 

Tretten 

05/25/2000 

Fluoride - Ion Chromatography 

EPA 300.0 

<1 

mg/L 

2.0/4.0 mg/L 

Tretten 

05/25/2000 

Silica 

EPA 370.1 

24 

mg/L 


Tretten 

05/31/2000 

Sulfate - Ion Chromatography 

EPA 300.0 

94 

mg/L 

500 mg/L 

Tretten 

05/25/2000 

Antimony - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.006 mg/L 

Lambert 

06/02/2000 

Aluminum - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.05 to 0.2 mg/L 

Faulstich 

06/01/2000 

Arsenic - ICP-MS 

EPA 200.8 

0.12 

mg/L 

0.05 mg/L 

Lambert 

06/02/2000 

Banum - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

2.0 mg/L 

Lambert 

06/02/2000 

Beryllium - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.004 mg/L 

Lambert 

06/02/2000 

Cadmium - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.005 mg/L 

Lambert 

06/02/2000 

Chromium - ICP-MS 

EPA 200.8 

0.009 

mg/L 

0.1 mg/L 

Lambert 

06/02/2000 

Silver - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.1 mg/L 

Lambert 

06/02/2000 

Copper - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

1.0 mg/L 

Lambert 

06/02/2000 

Iron - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.3 mg/L 

Faulstich 

06/01/2000 

Lead - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.015 mg/L 

Lambert 

06/02/2000 

Maneanese - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.05 mg/L 

Lambert 

06/02/2000 


William F. Pillsbury 
President 
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1135 Financial Blvd. 
Reno, NV 89502-2348 
Phone (775) 857-2400 
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Laboratory Environmental 

Analysis Report Monitoring, Inc. 


City of Fallon 



Date: 

06/26/2000 


55 West Williams Ave 


Client: 

FAL-017 


Fallon, NV 89406 


Taken by: 

T.Runnells-Shep 


Atm: Paul Strasdin 


Report: 

35147 





PO #: 

35250 


Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1156 

NW-01-01-000524 - #1,2,3,4,7,8,9,13 

05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result ' 

Of Measure 

MCL 

Analyst 

Analyzed 

Mercury - AA Cold Vapor 

EPA 245.1 <0.0005. 

mg/L 

0.002 mg/L 

Rivera 

06/02/2000 

Nickel - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.1 mg'L 

Lambert 

06/02/2000 

Selenium - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.05 mg/L 

Lambert 

06/02/2000 

Thallium - ICP-MS 

EPA 200.8 <0.001 

mg/L 

0.002 mg/L 

Lambert 

06/02/2000 

Zinc - ICP-MS 

EPA 200.8 < 0.02 

mg/L 

5 mg/L 

Lambert 

06/02/2000 

Radon 

Subcontract See Report 




06/26/2000 

G Alpha and Beta Radiologic Subcontract See Report 




06/21/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1 157 

NW-01-01-000524 - #12 


05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsepic - ICP-MS 

EPA 200.8 0.12 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1 158 

NW-01-01-000524- #5 


05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.1 1 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Chromium - ICP-MS 

EPA 200.8 0.008 

mg/L 

0.1 mg/L 

Lambert 

06/09/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1 159 

NW-01-01-000524- #11 


05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.099 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 
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William F. Pilisbury 
President 
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Laboratory 
Analysis Report 



Sierra 

Environmental 
Monitoring, Inc. 


City of Fallon 
55 West Williams Ave 
Fallon, NV 89406 
Attn: Paul Strasdin 

Sample ID: Customer Sample ID 

S200005-1 160 NW-0 1-01 -000524 - #10 

Parameter Method Result 

Arsenic - ICP-MS EPA 200l ~ < 0.002 


Sample ID: Customer Sample ID 

S200005-1 161 NW-01-01-000524 - #6 


Parameter Method Result 

Al-„ Trivaient - ICP-MS EPA 200.8 < 0.002 

Arsenic Pentivalent - ICP-MS EPA 200.8 0.13 

Arsenic - ICP-MS EPA 200.8 0.1 

Arsenic Speciation Ficklin 1983 Completed 



Date: 

06/26/2000 



Client: 

FAL-017 



Taken by: 

T.Runnells-Shep 



Report: 

35147 



PO #: 

35250 



Date Sampled 

Time Sampled 

Date Received 


05/24/2000 


05/24/2000 

Units 



Date 

Of Measure 

MCL 

Analyst 

Analyzed 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 


Date Sampled 

Time Sampled 

Date Received 


05/24/2000 


05/24/2000 

Units 



Date 

Of Measure 

MCL 

Analyst 

Analyzed 

mg/L 


Lambert 

06/08/2000 

mg/L 


Lambert 

06/08/2000 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 



Tretten 

05/26/2000 


William F. Pillsbury 
President 
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y , OICIICI 

Laboratory Environmental 

Analysis Report Monitoring, Inc. 


City of Fallon 
55 West Williams Ave 
Fallon, NV 89406 
Attn: Paul Strasdin 


Date: 

06/26/2000 

Client: 

FAL-0I7 

Taken by: 

T.Runnells-Shep 

Report: 

35147 

PO #: 

35250 


Sample ID: 


Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200Q05-U62 

NW-03-01-000524 - #1,2,3,4,7,8,9,13 

05/24/2000 


05/24/2000 




Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

' Alkalinity, Total 

EPA 310.1 

230 

mg/L CaC03 


Tretten 

06/01/2000 

: Alkalmity/Bicarbonate 

EPA 310.1 

182 

mg/L CaC03 


Tretten 

06/01/2000 

: Alkalinity/Carbonate 

EPA 310.1 

48 

mg/L CaC03 


Tretten 

06/01/2000 

• Alkalinity/Hydroxide 

EPA 310.1 

<1 

mg/L CaC03 


Tretten 

06/01/2000 

■pH 

EPA 150.1 

9.34 

pH Units 

6.5 to S.5 

Tretten 

05/25/2000 

: Turbidity 

EPA ISO. 1 

<0.1 

NTU 


Kobza 

05/25/2000 

Col' Tiarent 

EPA 110.2 

<5 

Color Units 

15 

Kobza 

05/25/2000 

Tota-^^solved Solids 

EPA 160.1 

615 

mg/L 

500/1000 mg/L 

Rivera 

05/26/2000 

■;, Suspended Solids 

EPA 160.2 

1 

mg/L 


Rivera 

05/26/2000 

: Kitrate-N - Ion Chromatography 

EPA 300.0 

<0.3N 

mg/L 

10 mg'L as N 

Tretten 

05/25/2000 

' Nitrite-N - Ion Chromatography 

EPA 300.0 

<0.5N 

mg/L 

l mg/L as N 

Tretten 

05/25/2000 

N03 + N02 

EPA 300.0 

<0.8N 

mg/L 


Tretten 

05/25/2000 

Calcium - ICP-OES 

EPA 200.7 

U 

mg/L 


Jones 

06/01/2000 

: Magnesium - ICP-OES 

EPA 200.7 

0.44 

mg/L 

125 mg/L 

Jones 

06/01/2000 

Potassium - ICP-OES 

EPA 200.7 

6.9 

mg/L 


Jones 

06/01/2000 

: Sodium - ICP-OES 

EPA 200.7 

210 

mg/L 


Jones 

06/01/2000 

; Chloride - Ion Chromatography 

EPA 300.0 

110 

mg/L 

250 mg/L 

Tretten 

05/25/2000 

. Fluoride - Ion Chromatography 

EPA 300.0 

<1 

mg/L 

2.0/4.0 mg/L 

Tretten 

05/25/2000 

: Silica 

EPA 370.1 

24 

mg/L 


Tretten 

05/31/2000 

■ Sulfate - Ion Chromatography 

EPA 300.0 

95 

rngL 

500 mg/L 

Tretten 

05/25/2000 

*• Antimony - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.006 mg/L 

Lambert 

06/02/2000 

Aluminum - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.05 to 0.2 mg/L 

Faulsrich 

06/01/2000 

■ Arsenic - ICP-MS 

EPA 200.8 

0.12 

mg/L 

0.05 mg/L 

Lambert 

06/02/2000 

Barium - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

2.0 mg/L 

Lambert 

06/02/2000 

Beryllium - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.004 mg/L 

Lambert 

06/02/2000 

Cadmium - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.005 mg'L 

Lambert 

06/02/2000 

Chromium - ICP-MS 

EPA 200.8 

0.007 

mg/L 

0. 1 mg/L 

Lambert 

06/02/2000 

Silver - ICP-MS 

EPA 200.8 

< 0.002 

mg/L 

0.1 mg/L 

Lambert 

06/02/2000 

; Copper - ICP-MS 

EPA 200.8 

0.006 

mg'L 

1.0 mg/L 

Lambert 

06/02/2000 

, Iron - ICP-OES 

EPA 200.7 

<0.05 

mg/L 

0.3 mg'L 

Faulstich 

06/01/2000 

■ Lead - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.015 mg/L 

Lambert 

06/02/2000 

: Man r *ese - ICP-MS 

EPA 200.8 

<0.002 

mg/L 

0.05 mg/L 

Lambert 

06/02/2000 
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William r. Pillsbury 
President 
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, Sierra 

Laboratory Environmental 

Analysis Report Monitoring, Inc. 


City of Fallon 



Date: 

06/26/2000 


55 West Williams Ave 


Client: 

FAL-017 


Fallon, NV 89406 


Taken by: 

T.Runnells-Shep 


Attn: Paul Strasdin 


Report: 

35147 





PO #: 

35250 


Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1162 

NW-03-0 1-000524 -#1,2,3,4,7,8,9,13 

05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Mercury - AA Cold Vapor 

EPA 245.1 <0.0005 

mg/L 

0.002 mg/L 

Rivera 

06/02/2000 

Nickel - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.1 mg/L 

Lambert 

06/02/2000 

Selenium - ICP-MS 

EPA 200.8 < 0.002 

mg/L 

0.05 mg/L 

Lambert 

06/02/2000 

Thallium - ICP-MS 

EPA 200.8 <0.001 

mg/L 

0.002 mg/L 

Lambert 

06/02/2000 

Zinc - ICP-MS 

EPA 200.8 < 0.02 

mg/L 

5 mg/L 

Lambert 

06/02/2000 

Radon 

Subcontract See Report 




06/26/2000 

G \.Ipha and Beta Radiologic Subcontract See Report 




06/21/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005- 1 1 63 

NW-03-0 1-000524 - #12 


05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.12 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1 164 

NW-03-0 1-0005 24 - #5 


05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 6.11 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Chromium - ICP-MS 

EPA 200.8 0.01 1 

mg/L 

0.1 mg/L 

Lambert 

06/09/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-1 165 

NW-03-01-000524 - #1 1 


05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 0.099 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 


Page 5 of 6 



1135 Financial Blvd. 



Reno. NV 89502-2348 

John Kobza. Ph.D. 

William F. Pillsbuiy 

Phone (775) 857-2400 

John C. Seher 

President 

FAX (775) 857-2404 

Managers 


sem © powernet.net 
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Laboratory 
Analysis Report 



Sierra 

Environmental 
Monitoring, Inc. 


City of Fallon 



Date: 

06/26/2000 


55 West Williams Ave 


Client: 

FAL-G17 


Fallon, NV 89406 


Taken by: 

T.RunneHs-Shep 


Attn: Paul Strasdin 


Report: 

35147 





PO #: 

35250 


Sample ID: 

Customer Sample ED 


Date Sampled 

Time Sampled 

Date Received 

S200005-1 166 

NW-03-0 1-000524 - #10 


05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result 1 

Of Measure 

MCL 

Analyst 

Analyzed 

Arsenic - ICP-MS 

EPA 200.8 <0.002 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Sample ID: 

Customer Sample ID 


Date Sampled 

Time Sampled 

Date Received 

S200005-I167 

NW-03-01-000524 - #6 


05/24/2000 


05/24/2000 



Units 



Date 

Parameter 

Method Result 

Of Measure 

MCL 

Analyst 

Analyzed 

A ,c Trivalent - ICP-MS 

EPA 200.8 < 0.002 

mg/L 


Lambert 

06/08/2000 

Arsenic Pentivalent - ICP-MS 

EPA 200.8 0.13 

mg/L 


Lambert 

06/08/2000 

Arsenic - ICP-MS 

EPA 200.8 0.1 

mg/L 

0.05 mg/L 

Lambert 

06/05/2000 

Arsenic Speciation 

Ficklin 1983 Completed 



Tretten 

05/26/2000 


SAMPLE WATER AS TESTED DID DID NOT MEET DRINKING WATER STANDARDS. 

/"I // /X 

Approved By: Date: 

Sierra Environment?! Moniptlng, Inc 

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid 
for this report. This report is for the exclusive use of the client to whom it is addressed and upon the condition that the client 
assumes all liability for the further distribution of the report or its contents. 




William F. PillSbury 
President 


Page 8 of 6 

1135 Financial Btvd. 
Reno. NV 89502-2348 
Phore (775) 857-2400 
FAX (775) 857-2404 
OCwernet.net 


John Kobza, Ph.D. 
John C. Seher 
Managers 
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2000 

TIME OFF SUMMARY 
April 1 - June 30, 2000 

Employee 
Hire Date: 

Status: 


Runneils, Tim 

06/29/1992 

Full-time 



VACATION 

TIME 

30 hrs per Q 

SICK 

LEAVE 

10 hrs per Q 

PERSONAL 

TIME 

16 hrs per yr 

FIRST QUARTER# <m 




CARRY OVER 

129.50 

26.50 

16.00 

EARNED 

20.00 

10.00 

N/A 

EXPENDED 

8.00 

10.00 

0.00 

BALANCE Q1 

141.50 

26.50" 

16.00 

SECOND QUARTER m 


-■rnmstmm- 

.. ■■■• 

CARRY OVER 

141.50 

26.50 

16.00 

EARNED 

34.25 

10.00 

N/A 

EXPENDED 

80.00 

13.00 

0.00 

BALANCE Q2 

95.75 

23.50 

16.00 

THIRD QUARTER 


lliillPIIi’ 

. 

CARRYOVER 

95.75 

23.50 

16.00 

EARNED 

30.00 

10.00 

N/A 

EXPENDED 

0.00 

0.00 

0.00 

BALANCE Q3 

125.75 

33.50 

16.00 

FOURTH QUARTER *3 




CARRY OVER 

125.75 

33.50 

16.00 

EARNED 

30.00 

10.00 

N/A 

EXPENDED 

0.00 

0.00 

0.00 

BALANCE Q4 

155.75 

40.00 

16.00 


NOTES: 

04/21/2000 Worked 4.25 hours on a holiday. Hours added to vacation time. 


2000-2.xls 


07/27/2000 



401 



Sierra 

Laboratory Environmental 

. . . ~ , Monitoring, Inc. 

Analysis Report 


City of Fallon 
Attn: Paul Strasdin 
55 West Williams Ave 
Fallon, NV 89406 


Date: 7/31/00 

Client: FAL-017 

Taken by: T.Runnells-Shep 

Report: 35162 

PO #: 35250 


Sample ID: Customer Sample ID 

S200005-1209 CW-0 1-0 1-000525 - #1,2,3,4,7,8,9,13 

Units 

Parameter Method Result ' Of Measure 

Radium 226 - Radiological Subcontract See Report 


Date Sampled 
5/25/00 
Detection 
Limit 

0 


Time Sampled 


Analyst 


Date Received 
5/25/00 
Date 
Analyzed 

'7/28/66 


Approved By: Date: 

Sierra Environmental Monitoring, Inc 

Th/'-'bport is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid 
for this report. This report is for the exclusive use of the client to whom it is addressed and upon the condition that the client 
assumes all liability for the further distribution of the report or its contents. 


Page 1 of 1 
1135 Financial Blvd. 
Reno, NV 89502-2348 
Phone (775) 857-2400 
FAX (775) 857-2404 
sem © powernet.net 


William F. Pillsbury 
President 


John Kobza, Ph.D. 
John C. Seher 
Managers 
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MONTGOMERY WATSON LABORATORIES 

3 Division of Montgomery Watson Americas. Inc. 

555 East Walnut Street 
Pasadena, California 91101 
Tel : 626 5 6 3 6400 Fax: 626 568 6324 
1 BOO 565 UBS (1800 56652271 


Laboratory Report 


for 


Sierra Environmental Monitoring, 
Inc . 

1135 Financial Blvb. 

Reno , NV 89502 

Attention: Mike Brisbin 
Fax: (775) 857-2404 



Report# : 
DRINKING 


HDS Hillary Strayer 
Project Manager 


67404 


Laboratory certifies that the test results meet all QA/QC requirements unless 
noted in the Comments section or the Case Narrative. Following the cover page 
are Comments, QC Summary, Data Report, totaling 3 page[s]. 
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Montgomery Watson Laboratories 
555 E. Walnut St., Pasadena, CA 91101 
PHONE: 626-568-6400/FAX: 626-568-6324 

ACKNOWLEDGMENT OF SAMPLES RECEIVED 

Sierra Environmental Monitoring, Inc. 

1135 Financial Blvb. Customer Code: SIERRAENV 

Reno, NV 89502 Group#: 67404 

Attn: Mike Brisbin Project#: DRINKING 

Phone: (775) 857-2400 Proj Mgr: Hillary Strayer 




Phone: (626) 

568-6412 


The following samples were received from you on 06/27/00. They have been 
scheduled for the tests listed beside each sample. If this information 
is incorrect, please contact your service representative. Thank you for 
using Montgomery Watson Laboratories. 

Sample# Sample 

: Id 

Tests Scheduled 

Matrix 

Sample Date 


2006270011 (200005-1209) CW-01-01-000525 
@RA226 

Water 

25-may-20C0 



Test Acronym 

Description 



Test Acronym 

Description 





©RA226 Radium 22 6 (Sub) 


1 





(Sample#: 2006270011) 

Test: Radium 226 (Sub) 

RESULT IS SUBMITTED BY GEL. 


Report 

Comments 

#67404 


Comments - Page 1 of 1 
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MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas, Inc. 

555 East Walnut Street 
Pasadena, California 91101 
Tel : 626 563 5400 Fax: 626 563 6324 
I 800 566 UBS (1 3GD 566 5227) 


Laboratory 
Data Report 
#67404 


Sierra Environmental Monitoring, 

Inc . 

Mike Brisbin 
1135 Financial Blvb. 

Reno , NV 89502 

' Prepared Analyzed QC Ba^ch# Method Analyte Result Units MRL Dilution 

? (200005-1209) CW- 01- 01- 000 525 (2006270011) Sampled on 05/25/00 12:00 

Radium 226 (Sub) , 

07/05/00 04:38 120260 ( ML/SPA 903.1 ) Radium 226 <0.471 pCi/1 0.47 1 

07/05/00 04:33 120260 ( SPA 903.1 ) Radium 226, Two Sigma Error NA pCi/1 0.0000 1 

07/05/00 04:38 120260 I SPA 903 ) Radium 226, Minimal Detectable 0.471 pCi/1 0.0000 1 


Samples Received 
06/27/00 


Data Report - Page 1 of 1 
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© MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas, inc. 

555 East Walnut Street 
Pasadena. California 9110! 

Tel : 525 566 6400 Fax: S2S 568 6324 
I 800 566 LA3S it SCO 565 5227) 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #120260 - Radium 226 (Sub) Analysis 

2006270011 (200005-1209) CW-01-01-000525 


Laboratory 
QC Summary 
#67404 


Date: 07/05/2000 


QC Summary - Page 1 


of 1 
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y», 5/^/S^e^ 

GENERAL ENGINEERING LABORATORIES £> 7 V^y 

Merrill tr Mvfcnr s nc-cp/j HVfft <3 rwuif /or rotnurrtnt. 

Certificate of Analysis 


Company : Montgomery Laboratories 
Address : 555 East Walnut Street 

Pasadena, CA 91101 

Contact; Ms. Martha Frost 
Project: Routine Analytical 


Report Date: July 20,2000 

Page I of 1 


Client Sample ID: 
Sample ID: 

Matrix: 

Collect Date: 

Receive Date: 

Collector: 

200627001 1 

27617001 

Drinking Water (Potable) 
25-MAY-00 

28-JUN-OO 

Client 

Project: MLAB00195 

Client ID: MLAB0C1 

Parameter Qualifier Result 

DL 

RL 

Units DF AnalystDate Time Batcb Method 

Rad Radium-226 

Lucas Cell. Ra226, liquid 

Radium-226 U 0.400 

+/-0.358 0.471 

0.500 

pCi/L 1 RDD 07/05/00 1040 32252 1 

The following .Analytical Methods were performed 




Method Description 





1 EPA 903.1 


The Qualifiers in this report are defined as follows : 

* Indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

** Indicates the analyte is a surrogate compound. 

< Actual result is less than amount reported 
> Actual result is greater than amount repotted 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

U Indicates the compound was analyzed for but not detected above the detection limit 

The above sample is reported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 

standard operating procedures. Please direct any questions to your Project Manager, Julia S track at 843-556-8171 Ext. 4247. 



P O Box 307 { 2 * Charleston. SC 294 ! 7 • 2040 Savage Road • 29407 
(843) 556-8 1 7 1 * Fax ( 843) 766- 1 1 78 


O 


?nm<q oft recycled paper. 
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GENERAL ENGINEERING LABORATORIES 


Client : 

Contact: 

Montgomery Laboratories 

555 East Walnut Street 

Pasadena, CA 91101 

Ms. Martha Frost 

QC Summary 

Renort Date: July 20, 2000 
Page lof 1 

Workorder: 

27617 




Parmname 

Rad Radium-226 
Baich 32252 


NQM ..... Sample Qnai QC Units ~~RPD% REC% Range Anlst "DatTTime 


QC 1000072024 27621004 DUP 


Radium-226 

, 


U 

0.0619 U 

0.463 

pCi/L 153* 


(0%-2Q%) RDD 

07/05/00 12:45 





+7-0272 

+7-0.468 





QC10QOQ72025 

Radium-226 

27583001 DUP 



0.947 

0.883 

pCi/L 7 


(0%-2G%) 






+7-0.593 

+7-0.549 





QC 1000072027 
Radium-226 

LCS 

203 



17.8 

pCi/L 

38 

(75%-125%) . 







+7-2.18 





QC 1000072023 
Radium-226 

MB 



U 

0.260 

pCi/L 



07/05/00 11:40 






+7-0.313 





QC1000072026 
Radium- 226 

27583001 MS 

203 


0.947 

173 

pCi/L 

81 

(7595-12 5%) 

07/05/00 12:45 


+7-0.593 +/-2.18 

.ualifiera in this report are defined as follows: 

Indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

** Indicates the analyte is a surrogate compound. 

< Actual result is less than amount repotted 
> Actual result is greater than amount reported 

J Indicates an estimated value. The result was greater titan the detection limit, but less than the reporting limit. 
U Indicates the compound was analyzed for but not detected above the detection limit 


N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone, by a factor of 4 or more. 
For PS, PSD, and SDILT results, the values listed are che measured amounts, not final concentrations. 


P O Box 30712* Charleston. SC 29417* 2040 Savage Road • 29407 
(843)556-8171 * Fax (843) 766- 11 78 

Printed yf» recycled paper. 
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MONTGOMERY WATSON LABORATORIES 

» Division if Mbikjo t*«ry Watson Amentes, ins. 

555 East Walnut Street 

Pasadena, California 51101 

Tst : 528 5S8 54K? fit: 62555! 632< 

1 S00 586 UBS 11803 5B65227) 


Laboratory Report 


for 


Sierra Environmental Monitoring, 
Inc . 

1135 Financial Bivb. 

Reno , NV 89502 

Attention: Mike Brisbin 
Fax: (775) 857-2404 


DATE OF ISSUE 


JUN 1 ^2000 


mmoMM'NXtsw UBS 


HDS Hillary Strayer Report#: 66592 

Project Manager DRINKING 


Laboratory certifies that the test results meet all QA/QC requirements unless 
noted in the Comments section or the Case Narrative. Following the cover page 
are QC Report, QC Summary, Data Report, totaling 3 page[s]. 
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Montgomery Watson Laboratories 
555 E. Walnut St., Pasadena, CA 91101 
PHONE: 626-568-6400/FAX: 626-568-6324 


ACKNOWLEDGMENT OF 

SAMPLES 

RECEIVED 


Sierra Environmental 

Monitoring, Inc. 




1135 Financial Blvb. 

Customer Code : 

SIERRAENV 


Reno, NV 89502 


PC# 

00-241 


Attn: Mike 3risbin 


Grout# 

66592 




Proj ect# 

DRINKING 




Proj Mgr 

Hillary St 

rayer 



Phone 

(626) 568- 

6412 

The following samoles 

were received from you on 05/31/00. 

They have been 

scheduled for the tests listed beside 

each sample. If th 

is information 

is incorrect, please 

contact your service reoresentative . 

Thank you tor 

using Montgomery Watson Laboratories. 




SamDle# Sample Id 


Matrix 


Samole 


Tests Scheduled 



Date 

2006010267 (200005-1209) 

CW-01-01-000525 

@RAD 

Water 


05/25/00 

2006010268 (200005-1215) 

CW- 01 -02 -000525 
@RAD - 

Water 


05/25/00 

2006010269 (200005-1221) 

CW- 03 -01 -000525 
©RAD 

Water 


05/25/00 


Test Acronym 

Description 


Test Acronym Description 


©RAD Gross Alpha and Beta Radiation 
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MONTGOMERY WATSON LABORATORiES 

> Owtsren of Montgomery Watson Americas. Inc. 

555 East Walnut Strtet 
Pasadena. California 31101 
Tel: 626 568 6400 Fat: 626 568 6324 
1 800 566 LABS ( l 800 566 52271 


Laboratory 
Data Report 
#66592 


Sierra Environmental Monitoring.. Samples Received 

Inc . 

Mike Brisbin 05/31/00 

1135 Financial Blvb. 

Reno , NV 83502 


(200005-1209) CW-01-01-000525 (2006010267) 

G ross Alpha and Beta Radiation 


Samoled on 05/25/00 12:00 


06/13/06 68 


i ML/EPA 900 
< ML/SPA 900 
! ML/SPA 300 
! ML/ SPA 300 
( ML/ SPA 900 
t ML/SPA SOO 


) Alpha, Gross 
} Alpha, Two Sigma Error 
1 Alpha, Mia Detectable Activity 


i Beta, Two Sigma Error 
i Seta, Mir. Detestable Activity 


?Ci/l 

pOi/1 


0005-1215) CW- 01 -02 -000 52 5 (2006010268) 


Sampled on 05/25/00 12:00 


06/13/00 08 i 14 
96/13/00 08 s 14 
06/13/00 08 
06/13/00 08 
06/13/00 03 
06/13/00 08 


Gross Alpha and Beta Radiation 

; ML/ SPA 900.0 } Alpha, Gross 


14 *17725 

14 117725 


( MW SPA 900, 
i ML/SPA 900. 
! ML/ SPA 900. 
; ML/SPA 900. 
ML/EPA 900 


) Alpha, Two Sigma Error 
) Alpha, Min Detectable Activity 


J Seta. Two Sigma 2: 
i Seta, Kin Detect a: 


PCS./1 

pCi/1 

?ci/l 

?C1/1 
?Ci/l 
pCi /l 


(200005-1221) CW- 03 -01 -000525 (2006010269) Sampled on 05/25/00 12:00 

Gross Alpha and Beta Radiation 


06/13/00 08 
06/13/00 08 
06/13/00 38 


15 117723 

IS 11772$ 
15 117735 

IS 117725 
IS 117725 
IS 117725 


1 ML/2PA 700. 
I ML/EPA 900, 
'■ ML/EPA 
{ ML/EPA 900 
( ML/SPA 900. 
i ML/EPA 900. 






?C1/1 

?Ci/l 

pci/: 

pCi/i 

pci/1 

pCi/1 


Data 


Report 


Page 1 of 1 
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MONTGOMERY WATSON LABORATORIES 

5 Division of Montgomery Wasson Americas, Ine. 

SS5 East Walnut Sines 


Pasadena. Cafifarnis 9110 1 
Tel: 526 533 6400 fix; S2S S8S 5324 
J 800 566 LASSO 800 S8S 5227} 


Laboratory 
QC Summary 
#66592 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #117725 - Gross Alpha and Beta RadiationAna lysis Date: 06/13/2000 


2006010267 

2006010266 

2006010269 


(200005-1209) 

(200005-1215) 

(200005-1221) 


CW- 01 -01- 000525 
CW- 01-02 -000525 
CW- 03 -01 -000525 


QC Summary - Page 


of 1 
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MONTGOMERY WATSON LABORATORIES 

s SMsisfi oi Montgomery Wstson Amend**. lac. 

S5S East Walnut Straei 
Pasadena, California 91101 
Te 1 : 626 568 MOO Fax: S26 563 6324 
1 800 566 IASS it 800 566 522?! 


Laboratory 
QC Report 
#66592 


Sierra Environmental Monitoring, 
Inc. 


QC Batch #117725 Gross Alpha and Beta Radiation, 


QC floalyca 

lcsi Alpha, Cross 

LCS2 Alpha, Gross 

KS Alpha, Cross 

LCSl Bees, Grass 

LC S2 Bees, Gross 

MS Sara, Gross 


Recovered 


risid t\> 

108.7 

110.3 

9B.7 

99.4 


S piles which exceed Limits nad Kethod Blanks with positive results era highlighted by Underlining. 
Criteria lor MS and DUP are sdvisory only, batch control is based on ICS. Criteria tor duplicates 
are advisory only, unless otherwise specified In the sethod. 


QC Report - Page 1 of 1 
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MONTGOMERY WATSON LABORATORIES 

8 Division of Montgomery Watson Americas, lac. 

555 East Walnut Street 
Pasadena, California 91101 
Tel: 626 668 6400 Pax: 626 566 5324 
1 3C0 56S IABSU 808 566 52271 


Laboratory Report 


Sierra Environmental Monitoring, 
Inc . 

1135 Financial Blvb. 

Rene , NV 89502 

Attention: Mike Brisbin 
Fax: (775) 857-2404 



HDS Hillary Strayer 


Reeortrr: 663 S 9 
DRINKING 



Montgomery Watson Laboratories 
555 E. Walnut St., Pasadena, CA 91101 
PHONE: 625-568-6400/FAX: 626-568-6324 


ACKNOWLEDGMENT OF SAMPLES RECEIVED 


Sierra Environmental Monitoring, 
1135 Financial Blvb. 

Reno, NV 89502 
Attn: Mike Brisbin 
Phone: (775) 857-2400 


Inc . 

Customer Code : 

Group# : 
Project# : 
Proj Mgr: 
Phone : 


SIERRAENV 
66399 
DRINKING 
Hillary Strayer 
(626) 568-6412 


The following samples were received from you on 05/26/00. They have been 
scheduled for the tests listed beside each sample. If this information 
is incorrect, pl,ease contact your service representative. Thank you for 
using Montgomery Watson Laboratories. 


Sample# 

Sample Id 

Tests Scheduled 

Matrix 

Sample Date 



2005260051 

(S200005 -1209 ) 

CW- 01- 01-000 525 
©RN 

Water 

25-®ay-2000 

08 

: 15 : 00 

20052 6C052 

(S2OOO05-1215) 

CW-0 1-02 -00 0525 
@RN 

Water 

2 5 -may- 2 000 

08 

: 15 : 00 

2005260053 

( S2 0 0 0 05 - 1221 ) 

CW- 03 -01 -00 0525 
@RN 7 ’ ' 

water 

2 5 -may- 2 000 

13 

o 

o 

o 

2005260054 

(S200005-1227) 

CW- 04-01-000525 

Water 

25-may-2000 

15 

: 00:00 


@RN 


Test Acronym Description 


Test Acronym Description 


@RN 


Radon 222 
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MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas, be, 

555 East Walnut Street 
Pasadena, California SitOl 
Te t : 626 568 «8fi Fsx: 626 568 5324 
! 803 5 56 IASS f 1 Sd3 566 52271 


Sierra Environmental Monitoring, 

Inc . 

Mike Brisbin 

1135 Financial Blvb. 

Reno , NV 89502 

Prepared Analyzed QC Satcnfc Her Acid Analyte 

(3200005-1209) CW-01-01-000525 (2005260051) 
Radon 222 

os/aa/oo aiasas t smtsoorjs > Radon 222 

05/2 6/00 116939 { SM7S00RN ) Radon 222. Two Sigma 

(S200QQ5- 1215) CW- 01- 02- 000525 (2005260052) 
Radon 222 

05/36/00 116939 ( 3M7S00RN i Radon 222 

05/26/00 116939 t 3M7300RN 1 Radon 222, Two Sigma 

(S200005-1221) CW- 03 -01 -00052 5 (2005260053) 
Radon 222 

05/26/00 116939 t SM7SOORW ) Radon 222 

05/26/00 116939 ! SM7500RN 1 Rador. 222, Two Sigma 

(S200005-1227) CW-04 -Cl-000525 (2005260054; 

Radon 222 

05/36/01) 126939 i SM7500RS ) Radon 222 

OS/26/00 116539 ( SM7S00RN ! Radon 222, Two Sigma 


Laboratory 

Report 

#66399 



Page 


1 
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MONTGOMERY WATSON LABORATORIES 

* Bivisiiss *ii MaiH5om»iv Watson irawsc*s. fee. 

555 £«t Waists Sires! 


?3$<t4eni, CaHerrea 31101 
Te 1:625568 648) Fax: 525 558 5324 
1 880 5S« USS il 380565 52271 


Laboratory 
QC Susnms&ry Report 
#66399 


Sierra Environmental Monitoring, 
Inc. 


QC Batch #116933 - Radon 222 


Analysis Date: 05/26/2000 


2005260051 

2005260052 

2005260053 

2005260054 


($200005-1209 ) CW- 01- 01- 000525 
{$200005-1215) CW- 01- 02- Q 00525 
(S200005-122X) CW-03-01-000525 
(S200005-1227) CW-04-01-000525 


QC Summary Page 


1 of 1 
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MONTGOMERY WATSON LABORATORIES 

i Division of Montgomery Watjtm Americas, Inc. 

555 East Walnut Street 
Pasadena, California 51)91 
Tel : 626 SS8 5400 Fax; 6255666324 
1 600 566 UBS 1 1 300 566 6227) 


Laboratory 
QC Report 
#56399 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #116939 Radon 222 


QC Analyte 

liCSl Radon 222 

LCS2 Radon 222 


Spiked Recovered yield {%! 
10C0 948 94. 8 

10C0 908 90. B 



Spike# vhieh 
Criteria dor 


Limits and Method Blanks with positive results are highlighted by tjnderliaiaa. 
DOS 1 are advisory only and not applicable for ICR monitoring. 


Page 
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MONTGOMERY WATSON LABORATORIES 

a Division of MoMgoma.’Y Watson Americas, !ne, 

555 East Wafnu? Street 
PasaiJana, Catiforma 9l)0t 
T«f : 626 568 3400 Fax: S26 568 S324 
t 800 566 LABS M 800 56$ 5227} 


Laboratory Report 


for 


Sierra Environmental Monitoring, 
Inc . 

1135 Financial Blvb. 

Reno , NV 89502 

Attention: Mike Brisbin 
Fax: (775) 857-2404 


DATE OF ISSUE 

.JUN 1 6Jpga 

cQfo 

MQNTGC^RY/Wtfsdl 


HDS Hillary Strayer 
Project Manager 


Report#: 66403 
DRINKING 


Laboratory certifies that the test results meet all QA/QC requirements unless 
noted in the Comments section or the Case Narrative. Following the cover page 
are QC Report, QC Summary,Data Report, totaling 3 pagers] . 
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Montgomery Watson Laboratories 

555 E, Walnut St . , Pasadena, CA 91101 
PHONE: 626-568-6400/FAX: 626-568-6324 


ACKNOWLEDGMENT OF SAMPLES RECEIVED 

Monitoring, Inc. 

Customer Code: SIERRAENV 
PO#: 00-233 
Group#: 66403 
Project#: DRINKING 
Proj Mgr: Hillary Strayer 
Phone: {626} 568-6412 


The following samples were received from you on 05/26/00. 
scheduled for the tests listed beside each sample. If this 
is incorrect, please contact your service representative, 
using Montgomery Watson Laboratories. 

They have been 
i information 

Thank you for 

Sample# Sample Id 

Tests Scheduled 

Matrix 

Sample 

Date 

2005260058 (200005-1066} 

CW- 02- 01-00052*3 
@RAD 

Water 

05/23/00 


Test Acronym 

Description 


Test Acronym Description 


@RAD Gross Alpha and Beta Radiation 


•Sierra Environmental 
1135 Financial Blvb. 
Reno, NV 39502 
Attn: Mike Brisbin 


1 
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MONTGOMERY WATSON LABORATORIES 

» Division of Montgomery Watson Americas, Inc. 

555 East WaJnut Street 
Pasadena, California 91101 
Te I : S25 563 8400 Fax: 626 568 6324 
I 800 566 LA8S1I 800 566 S227I 


Laboratory 
Data Report 
#66403 


Sierra Environmental Monitoring, Samples Received 

Inc . 

Mike Brisbin 05/26/00 

1135 Financial Blvb. 

Reno , NV 89502 


Prepared Analyzed QC Batch# Method 


Analyte 


(200005-1066) CW- 02-01-000523 (2005260058) Sampled on 05/23/00 12 :00 


Gross Alpha and Beta Radiation 


06/07/00 03 
06/07/00 03 
06/07/00 03 
06/07/00 03 
06/07/00 03 
06/07/00 03 


52 117260 


117260 

117260 


( ML/ SPA 900. 
( ML/EPA 900. 
( ML/EPA 900. 
! ML/EPA 900. 
( ML/EPA 900. 
C ML/ SPA 900. 


) Alpha, Gross 
) Alpha, Two Sigma Error 
) Alpha, Min Detectable Activity 
) Beta, Gross 
} Beta, Two Sigma Error 
) Beta, Min Detectable Activity 


pci/1 1.0 1 

pci/l 0.0000 1 

pCi/1 1.0 1 
pCi/i 2.1 1 
pCi/1 0.0000 1 
pCi/1 2.1 1 


Data Report 


Page 1 of 1 
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MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas. Inc. 

555 East Walnut Street 
Pasadena, California 9110t 
Te 1 : 625 568 £400 Fax: 825 568 8324 
t 800 588 LABS (1 800 566 52271 


Laboratory 
QC Summary 
#66403 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #117260 - Gross Alpha and Beta RadiationAnalysis Date: 06/07/2000 


2005260058 


(200005-1066) CW- 02 -01- 000523 


QC Summary - Page 1 


of 1 
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MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas, Inc. 

555 East Walnut S treat 
Pasadena, California 91101 
Tel: 628 568 8400 Fax: 628568 832* 

1 300 566 LASS (1 800 5665227) 


Laboratory 
QC Report 
#66403 


Sierra Environmental Monitoring, 
Inc . 


QG Batch #117260 


Gross Alpha and Beta Radiation 



LCS2 


LCS1 

LCS2 


Alpha, Gross 
Alpha, Gross 
Baca, Gross 



Spiked 

38.9 

38.9 

77.8 

31.9 • 
31.9 
63.8 


38.2 

38.1 
85.6 
27.8 

31.3 

60.2 


I - 120 
I - 120 


Spilcas which exceed Limits and Method Blanks with positive results are highlighted by Cnderllnlng. 
Criteria for MS and DUP are advisory only, batch control is based on LCS. Criteria for duplicates 
are advisory only, unless otherwise specified in the method. 


QC Report - Page 1 of 1 
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MONTGOMERY WATSON LABORATORIES 

a (Division of Montgomery Watson Americas, Inc, 

555 East Walnut Straet 
Pasadena, California 91101 
Ta 1 : 626 568 6400 Fax: 826 56? 6324 
1 800 566 LABSd 800 566 5227) 


Laboratory Report 


Sierra Environmental Monitoring, 
Inc . 

1135 Financial Blvb. 

Reno , NV 89502 

Attention: Mike Brisbin 
Fax: (775) 857-2404 


DATE OF ISSUE 



HDS Hillary Strayer 


Report#: 66 274 
DRINKING 
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Montgomery Watson Laboratories 

555 S. Walnut St., Pasadena, CA 91101 
PHONE: 626-568-6400/FAX: 626-568-6324 



ACKNOWLEDGMENT OF 

SAMPLES 

RECEIVED 


Sierra Environmental 
1135 Financial Blvb. 
Reno, NV 89502 

Attn: Mike Brisbin 

Monitoring, Inc. 

Customer Code: 

Group# : 
Project#: 
Pro j Mgr : 
Phone : 

SIERRAENV 

66274 

DRINKING 

Hillary Strayer 
(626} 568-6412 


The following samples were received from you on 05/24/00. They have been 
scheduled for the tests listed beside each sample. If this information 
is incorrect, please contact your service representative. Thank you for 
using Montgomery Watson Laboratories . 

Sample# Sample 

Id 

Tests Scheduled 

Matrix 


Sample 

Date 

2005240059 (200005-10 66) 

. ' ■ ,, ' I'- ■' ' ' : : : : -V : 

CW -02-01523 

Water 

Hill • | ' \ 


05/23/ 00 



Test Acronym Descript 

ion 


Test Acronym 

Description 




@RN 

Radon 

222 





1 
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MONTGOMERY WATSON LABORATORIES 

a Division of Mantgomary Watson Americas. Inc. 

555 East Walnut Streat 
Pasadena. California 91131 
Tel : 626 S68 6400 fax: 626568 8324 
1 800 566 LABS ( 1 800 566 52271 


Laboratory- 

Report 

#66274 


Sierra Environmental Monitoring, Samples Received 

Inc . 

Mike Brisbin 24 -may-2000 09:40:00 

1135 Financial Blvb. 

Reno , NV 89502 


Prepared Analyzed QC Bacch# Method 






Units 


(200005-1066) CW- 02 - 01523 (2005240059) Sampled on 05/23/00 


05/25/00 116937 

05/25/00 116937 


Radon 222 

< SM7500RN ) Radon 222 

< SM7S00RN ) Radon 222, Two Sigma Error 


pCi/1 

pCi/1 


Page 
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MONTGOMERY WATSON LABORATORIES 

a Oiwsioa of Momgssnary Wstsen Americas. Inc. 

555 ?as! Wakiiit Street 


Pssadem, CsSfoowa 3? '0! 

To i : 525 568 6400 fax S2S 568 5324 
1 800 5B6 IA3S J1 800 59S 52271 


Laboratory 
QC Summary Report 
#66274 


Sierra Environmental Monitoring, 
Inc. 


QC Batch. #11693? Radon 222 


Analysis Date: 05/25/2000 


2005240059 


(200005-106 6) CW-02-01523 


QC Summary Page 


1 of 1 
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© MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas. Inc. 

SS5 East Walnut Street 
Pasadena, California 91101 
Tel : 626 S68 6400 Fax: 626 566 6324 
1 800 566 LABS (I 800 566 5227) 


Laboratory 
QC Report 
#66274 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #116937 


Radon 222 


QC Analyte 

LCS1 Radon 222 

LCS2 Radon 222 

MBLK Radon 222 


Spiked 

1000 

1000 



Spikes which exceed Limits and Method Blanks with 
Criteria for MS and DOT are advisory only and not 


positive results are highlighted by tTnderllnlncr . 
applicable for ICR monitoring. 


Page 
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Laboratory 
Analysis Report 



Sierra 

Environmental 
Monitoring, Inc. 


City of Fallon 
Attn: Paul Strasdin 
55 West Williams Ave 
Fallon, NV 89406 


Date: 
Client: 
Taken by: 
Report: 
PO #: 


7/31/00 

FAL-017 

T.Ruimells-Shep 

35182 

35250 


Sample ID: 

S200005-1303 

Parameter 

Radium 226 - Radiological 


Customer Sample ID 
CW-04-0 1-000526 ^ #1,2,3,4,7,8,9 

Units 

Method Result Of Measure 

Subcontract See Report 


Date Sampled 
5/26/00 
Detection 

Limit 

_ - 


Time Sampled 
8:45 AM 

Analyst 


Date Received 
5/26/CO 
Date 
Analyzed 

7/28/00 


Approved By: Date: 

Sierra Environmental Monitoring, Inc 

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid 
for this report. This report is for the exclusive use of the client to whom it is addressed and upon the condition that the client 
assumes all liability for the further distribution of the report or its contents. 




Page 1 of 1 
1t35 Financial 8!vd. 
Reno. NV 39502-2348 
Phone (775) 857-2400 
FAX (775) 857-2404 
sem @ povjerret.n et 


Wiiliam F. Piitsbury 
President 


John Kobza, Ph,D. 
John C. Seher 
Managers 
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MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas, Inc. 

555 East Wsinut Street 
Pasadena. California 31107 
Te l : 520 568 5403 fa*: 826 568 6324 
1 800 56SU8S {1800 565 5227! 


Laboratory Report 


for 


Sierra Environmental Monitoring, 
Inc . 

1135 Financial Blvb. 

Reno , NV 89502 

Attention: Mike Brisbin 
Fax: (775) 857-2404 



HDS Hillary Strayer 
Project Manager 


Report#: 67405 
DRINKING 


Laboratory certifies that the test results meet all QA/QC requirements unless 
: noted in the Comments section or the Case Narrative. Following the cover page 
are Comments, QC Summary, Data Report, totaling 3 page [s] . 
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Montgomery Watson Laboratories 

555 E. Walnut St., Pasadena, CA 91101 
PHONE: 626-568 -64 GO/FAX : 626-568-6324 


ACKNOWLEDGMENT OF SAMPLES RECEIVED 


Sierra Environmental Monitoring, 
1135 Financial Blvb. 

Reno, NV 89502 
Attn: Mike Brisbin 
Phone: (775) 857-2400 


Inc. 


Customer Code: SIERRAENV 
Group#: 67405 
Project#: DRINKING 
Proj Mgr: Hillary Strayer 
Phone: {62 6) 568-6412 


The following samples were received from you on 06/27/00. They have been 
scheduled for the tests listed beside each sample. If this information 
is incorrect, please, contact your service representative. Thank you for 
using Montgomery Watson Laboratories, 

Sample# Sample Id 

Tests Scheduled 

Matrix 

Sample Date 

2006270012 (200005-1303) CW-04-01-0005S6 

Water 

26~may-2000 

Wi @RA22€ 



Test Acronym 

Description 


Test Acronym Description 




ORA22 6 Radium 22 6 (Sub) 


1 





(Sample# : 2006270012) 

Test: Radium 226 (Sub) 

RESULT IS SUBMITTED BY GEL. 


Report 

Comments 

#67405 


Comments - Page 1 of 1 
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© 


Sierra Environmental Monitoring, 

Inc. 

Mike Brisbin 
1135 Financial Blvb. 

Reno , NV 89502 

prepared Analyzed QC B^tchSI Method Analyte Result Units MRL Dilution 

(200005-1303) CW- 04-01-000526 (2006270012) Sampled on 05/26/00 12:00 

Radium 226 (Sub) 

07/05/00 04:39 120261 i Mt/SPA 903.1 > Sadism 22S <0-485 pCi/1 0.49 1 

07/05/00 04:39 120261 { SPA 903.1 ) Radium 226, Two Sigma Error sta pCx/1 0.0000 1 

07/05/00 04:39 120261 { E?A 903 ) Radium 226, Minimal Detectable 0.486 pCi/1 0.0000 1 


Samples Received. 
06/27/00 


MONTGOMERY WATSON LABORATORIES 

a division oi Montgomery Watson Americas, tnc. 

555 East Walnut Street 
Pasadena, California 91101 
Te 1 : 626 568 6400 Fax: 636 568 6324 
1 800 566 LABSH 800 566 SZ27) 


Laboratory 
Data Report 
#67405 


Data Report - Page 1 of 1 
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ffi J) MONTGOMERY WATSON LABORATORIES 

\|yy pr 3 Division of Montgsmsry Watson Amenta*. 1st. 

553 East Walnut Street 
Pasadena, California SI IQ! 

Te 1 : 626 568 5400 Fax; 826 568 8324 
1 800 566 LABS (» 800 5665227) 


Laboratory 
QC Summary 
#67405 


Sierra Environmental Monitoring, 
Inc. 


QC Batch #120261 - Radium 226 (Sub) 


Analysis Date; 07/05/2000 


2006270012 


(200005-1303) CW- 04- 01-000526 


QC Summary - Page 1 


of 1 
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^tNC*v 
# «TT7 


E 


^roRV^” 


GENERAL ENGINEERING LABORATORIES (j^YoS 

Meeting today's Deeds with a vision for tomorrow. 


Certificate of Analysis 


Company : Montgomery' Laboratories 
Address : 555 East Walnut Street 

Pasadena. CA 91101 

Contact: Ms. Martha Frost 

Project: Routine Analytical 


Report Date: July 20. 2000 

Page 1 of 1 


Client Sample ID: 
Sample TD: 

Matrix: 

Collect Date: 

Receive Date: 

Collector: 

2006270012 

27616001 

Drinking Water (Potable) 
26- MAY-00 

28-JUN-OO 

Client 

Project: MLAB00195 

Client ID: MLAB001 

Parameter Qualifier Result 

Db 

RL 

Units DF AnalystDate Time Batch Method 

Rad Radium- 226 

Lucas Cell. RaZ26, liquid 

Radium-226 U 0.241 

+/-0.337 0.486 

0.500 

pCi/L 1 RDD 07/05/00 1040 32252 1 

The following Analytical Methods were performed 




Method Description 





1 EPA 903.1 


The Qualifiers in this report are defined as follows : 

* Indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

** Indicates the analyte is a surrogate compound. 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit 
U Indicates the compound was analyzed for but not detected above the detection limit 

The above sample is reported on an "as received” basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 

standard operating procedures. Please direct any questions to your Project Manager, Julia S crock at 843-556-8171 Ext 4247. 

£*cu . Ux'O 

Reviewed by 


P O Box 30712 • Charleston. SC 294 1 7 • 2040 Savage Road* 29407 
<843) 556-8 1 71 • Fax <843) 766-1178 

^2^ Pnn»e«J on recycled paper. 
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GENERAL ENGINEERING LABORATORIES 

Meeting today s needs with a vision for tomorrow. 


Client : Montgomery Laboratories 

555 East Walnut Street 
Pasadena. CA 91101 
Contact: Ms. Martha Frost 

Warkorden 27616 


Parmname N'OM Sample Qua! QC Units RPD% REC% Range Anlst Date Time 

Rad Sadi inn- 226 
Batch 32252 

QC 1 000072024 27621004 DUP 


Radium-226 



U 

0.0619 U 

0.463 

pCi/L 153* 

(0%-20%) RDD 

07/05/00 12:45 





+A0.272 

+/-0.468 




QC 1000072025 
Radium-226 

27583001 DUP 



0.947 

0.883 

pCi/L 7 

(0%-20%) 






+7-0.593 

+/-0.549 




QC1000072027 

Radium-226 

LCS 

202 



17.8 

pCi/L 

88 (75%-125%) 







+/-2.18 




QC 1000072023 
Radium-226 

MB 



U 

0.260 

pCi/L 


07/05/00 11:40 






+/-0313 




QC 1000072026 
Radium-226 

27583001 MS 

203 


0.947 

17.5 

pCi/L 

81 (75%-125%) 

07/05/00 12:45 


+/-0J93 +/-2.18 


Qualifiers in this report are defined as follows: 

* Indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

** Indicates the analyte is a surrogate compound 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

U Indicates the compound was analyzed for but not detected above the detection limit 

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone, by a factor of 4 or more. 
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations. 


OC Summary 


Report Date: July 20, 2000 
Page 1 of 1 


«~<| <| — > ■£. 

^roR'^' 


P O Box 30712* Charleston. SC 294 1 7 • 2040 Savage Road • 29407 
(843)556-8171 • Fax (843) 766-1178 


w Ported on recycled paper. 
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Jeneral Engineering laboratories 7 UNCONTROLLED DOCUMENT I- NCR Scocax No-: _ 
bnn CiHL-XXX • -.--a-r-ri 

Rev. 02/00) 


6EL-te-1t.-3.r7Z 

2- Page l of _ 

3. Revision No.; 


COMPANY -WIDE NONCONFORMANCE REPORT 

ro;vrPT FTF KVERY ITEM 

(See Instructions on Rever se Side) 

.. Mo. Day Yr. 5. Division: □ Industrial □ Federal 6- Type: Material □ Process □ 

7 I 5~ \^° iS Radiochemistry CD Bioassay CD Other ^ ro< ^ lct ^ 

. Instrument Type: , , g_ Qualir/ Criteria: £3 SOPO QAP or QAPJP □ Client Contract 

□ Prrrr-ha^e Document □ Drawing □ Specifications □ Others 


. Supplier/Client Name & Cade: 10. Test/Me±od^:^_^^ Matrix: 

__ A LSkJ, LArtC Alt AX 

1. Numerical Reference Identification: (Batch Number, Sample Number. ID number) 

_ * 3Xi?* - 


2. Soecincarions and Requirements 1 14. NRG Disposition: 

Nonconformance Descrintion- 1 


j\t^s ore 

lfesffac».kins en*A 

*1\ u+re. fAr**, 



15. NRG’s printed Name & Signature 


Originator’s Printed Name & Si mature Date 
' ; -,L.J 


List NRG Participants: 


| y^J Management Review O or Management Approval □ 


Please review within 24 hours of receipt. 

ZR Review & Disposition Review or Approval: I Corrective Action Request and Approval: 

Quality Review: D ate I 18. CA Requested: Print Name and Sign Date 


Originator’s Director/GrouD Leader: Date I 19. Corrective Action Approval &l Number Date 
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MONTGOMERY WATSON LABORATORIES 

3 Division of Montgomery Watson Amsrieas. Inc. 

55S East Walnut Street 
Pasadena, California 91101 
Tel: 826 568 6400 Fas: 826 568 6324 
1 800 566 LABS (I 800 566 52271 


Laboratory Report 


for 


Sierra Environmental Monitoring, 
Inc . 

1135 Financial Blvb. 

Reno , NV 89502 

Attention: Mike Brisbin 
Fax: (775) 857-2404 


DATE OF ISSUE 



HDS Hillary Strayer Report#: 

Project Manager DRINKING 


66594 


Laboratory certifies that the test results meet all QA/QC requirements unless 
noted in the Comments section or the Case Narrative. Following the cover page 
are QC Report, QC Summary, Data Report, totaling 3 page [s] . 
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Montgomery Watson Laboratories 
555 E. Walnut St., Pasadena, CA 91101 
PHONE: 626-568-6400/FAX: 626-568-6324 


ACKNOWLEDGMENT OF SAMPLES RECEIVED 
Sierra Environmental Monitoring, Inc. 

1135 Financial Blvb. Customer Code: SIERRAENV 

Reno, NV 89502 PO# : 00-244 

Attn: Mike Brisbin Group#: 66594 

Project#: DRINKING 
Proj Mgr: Hillary Strayer 
Phone: (626) 568-6412 


The following samples were received from you on 06/01/00. They have been 
scheduled for the tests listed beside each sample. If this information 
is incorrect, please contact your service representative. Thank you for 
using Mont gomeryi Watson Laboratories. 


Sample# Sample Id Matrix Sample 

Tests Scheduled Date 


200501C272 (200005-1303) CW-04 -01-000526 Water C5/26/CC 

@RAD 

2006C10273 (200005-1309) CW-04-03-000526 Water C5/25/00 

@RAD 


Test Acronym Description 


Test Acronym Description 

@RAD Gross Alpha and Beta Radiation 


1 
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MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas, Inc. 

555 East Walnut Street 
Pasadena, California 91101 
Te 1 : 626 568 6400 Pax: 626 568 6324 
180Q 566 LABS II 800 5665227) 


Laboratory 
Data Report 
#66594 


Sierra Environmental Monitoring, Samples Received 

Inc . 

Mike Brisbin 06/01/00 

1135 Financial Blvb. 

Reno , NV 89502 


Prepared Analyr 


(200005-1303) CW- 04 -01 -00052 6 (2006010272) 

• - ‘ ' TU> 


s+dd f- 

Gross Alpha and Beta Radiation 


Sampled on 


06/14/00 02:17 117725 
06/14/00 02:17 11772S 
06/14/00 02:17 11772S 
06/14/00 02 i 17 11772S 
06/14/00 02:17 117725 
06/14/00 02:17 117725 


( ML/SPA 900.0 ) Alpha, Gross 

( ML/SPA 900.0 ) Alpha, Two Sigma Srror 

( ML/SPA 900.0 ) Alpha, Min Detectable Activity 

1 ML/EPA 900.0 ) Beta, Gross 

1 ML/EPA 900.0 ) 3eta, Two Sigma Error 

( ML/EPA 900.0 ! Seta, Min Detectable Activity 


05/26/00 08:45 


pci/l 

pCi/l 

pCi/1 

pci/l 

pCi/1 


( 2r - o0 5-1309) CW- 04 -03 -000526 (2006010273) Sampled on 05/26/00 10:30 


06/14/00 02:17 117725 
06/14/00 02:17 11772S 
06/14/00 02:17 117725 
06/14/00 02:17 117725 
06/14/00 02:17 11772S 
06/14/00 02:17 11772S 


Gross 

1 ML/EPA 

< ML/SPA 

< ML/EPA 
( ML/EPA 
( ML/SPA 
( ML/EPA 


Alpha and Beta Radiation 

900.0 ) Alpha, Gross 

900.0 ) Alpha, Two Sigma Error 

900.0 ) Alpha, Min Detectable Activity 

900.0 ) Beta, Gross 

900.0 ) Seta. Two Sigma Srror 

900.0 ) Beta, Mia Detectable Activity 


<1.0 

HA 


HA 

1.2 


pCi/1 1.0 1 
pCi/1 0.0000 1 
pCi/1 1.0 1 
pCi/1 1.2 1 
pCi/1 0.0000 1 
pCi/1 1.2 1 


Data Report 


Page 1 


of 1 
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MONTGOMERY WATSON LABORATORIES 

* Givi sian of Montgomery Wstss* Americss, Inc. 

555 Sea Waimit Street 
Pasadena, Catfonua 3!tQl 
Tel: 826 SS8 8400 fix: 826 568 6324 
1 803 666 LABS!! 300 566 5227} 


Laboratory 
QC Summary 

#66594 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #117725 - Gross Alpha and Beta RadiationAnalysis Date: 06/14/2000 


2006010272 

2006010273 


(200005-1303) CW-04 -01- 000526 
(200005-1309) Cw-04-03- 000526 


QC Summary - Page 1 


of 1 
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MONTGOMERY WATSON LABORATORIES 

» Civilian of Montjomsfy Watson Americas. ine. 

555 East Walnut Scrast 
Pasadena, California 91101 
Tel: 625 563 6400 Fax: 526 S68 6324 
1 800 566 LASSO 800 5655227) 


Laboratory 
QC Report 
#66594 


Sierra Environmental Monitoring, 
Inc. 


QC Batch #1X7725 Gross Alpha and Beta Radiation 


QC 

MSI 

LCS2 

MS 

LCS1 

LCS2 


Analyte 
Alpha, Gross 
Alpha, Gross 
Alpha, Gross 
Bata, Gross 
Beta, Gross 


Spiked 

38.9 

38.9 

77.8 

31.9 ( 
31.9 
83.8 


Recovered 

42.3 

42.9 

31.7 

31.6 

57.7 



Halts (%) RPD {%) 

( 80. 0Q - 120.00 > 


Spikes which exceed Malts and Method Blanks with positive results are highlighted by lender 1 icing. 
Criteria lor ms and DO? are advisory only, hatch control is based on ICS. Criteria for duplicates 
are advisory only, unless otherwise specified in the method. 


QC Report -■ Page 1 of 1 
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MONTGOMERY WATSON LABORATORIES 

a Division of Mowgoraary Watson Aroaricjs, 1«. 

555 East Wafcut Sires; 

Psssdana, California 3! TO! 

Ts t 526 558 6400 fax; $25 538 332* 

! 800 5S6 LABS {1 800 566 5227} 


Laboratory Report 


for 


Sierra Environmental Monitoring, 


Inc . 

1135 Financial Blvb. 

Reno , NV 89502 

Attention: Mike Brisbin 
Fax: (775) 857-2404 


DATE OF ISSUE 

JUN 167000 


HDS Hillary Strayer 
Project Manager 


Report#: 66593 
DRINKING 


Laboratory certifies that the test results meet all QA/QC requirements unless 
noted in the Comments section or the Case Narrative. Following the cover page 
are QC Report, QC Summary , Data Report, totaling 3 page [s] . 
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Montgomery Watson. Laboratories 
555 E. Walnut St., Pasadena, CA 91101 
PHONE: 526-563-640Q/FAX: 626-568-6324 


ACKNOWLEDGMENT OF SAMPLES RECEIVED 
Sierra Environmental Monitoring, Inc. 


1135 Financial Blvb. 
Reno, NV 89502 

Attn: Mike Brisbin 

Customer Code: SIERRAENV 

PO#: 00-237 

Group#: 66593 

Project#: DRINKING 

Proj Mgr: Hillary Strayer 

Phone: (626) 568-6412 


The following samples were received from you on 05/31/00. They have been 
scheduled for the tests listed beside each sample. If this information 
is incorrect, please contact your service representative. Thank you for 
using Montgomery Watson Laboratories. 

Sample# Sample Id 

Matrix 

Tests Scheduled 

Sample 

Date 

20060102 70 ( 2 0 0 0 0 5 - 1 1 5 6) 

ilfii . ill : : 

2006010271 (200005-1162) 

nw- 01-01-000524 water 

ssab ' y: 

KFW- 03-01-000524 Water 
@RAD 

.05/24/00 

05/24/00 

Test Acronym Description 

"’est Acronym Description 

®RAD Gross 

Alpha and Beta Radiation 



1 
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MONTGOMERY WATSON LABORATORIES 

a Division oi Montgomery Watson Americas, Inc, 

555 East Walnut Street 
?ss 0 dara. California 51101 
Tel: 625 568 54006**: 523 568 6324 
1 800 536 IA8S (1 800 56S 5227} 


Laboratory 
Data Report 
#66553 


Sierra Environmental Monitoring, Samples Received 

Inc . 

Mike Brisbin 05/31/00 

1135 Financial Blvb. 

Reno , NV 69S02 


Prepared Analysed GC Eacchf* Method Analyte 


Result Units MRL Dilution 


(200005-1156) NW -01-01-000524 (2006010270) Sampled on 05/24/00 12:00 


0S/13/00 08124 117725 
05/ 13/ 00 08:24 11772S 
05/13/00 08:24 11772S 
36/13/00 08:24 117725 
05/13/00 08:24 117725 
0S/13/00 03:24 117725 


Gross Alpha and Beta Radiation 

{ ml/epa 900.0 ! Alpha, Gross 

{ Ml./ SPA 900.0 ) Alpha, Two Sigma Error 

< ML/ SPA 300.0 ) Alpha, Min Detectable Activity 

i ML/EPA 900.0 ) Beta, Gross 

( MX,/ EPA 500,0 } 3eea, Two Sigma Error 

< ML/SPA 900.0 i Seta. Min Detectable Activity 


pci/i l.o I. 

pCi/1 0.0000 1 

pCi/1 1.0 1 

pCi/1 1.9 1 

pCi/X o.aoso i 

pCi/1 1.9 i 


(2 r •>05-1152) NW- 03 -Cl -000524 (2006010271) 


Sampled on 05/24/00 12:00 


Gross Alpha and Beta Radiation 


06/14/00 

03:17 

11172S 

( ML/SPA 

900.0 

) Alpha 

Gross 

1.4 

pCi/1 

1.3 1 

06/14/00 

02:17 

117725 

( ML/EPA 

900.0 

) Alpha 

Two Sigma Error 

1.7 

pCi/1 

0.0000 1 

06/14/00 

02:17 

117725 

( MI,/ SPA 

900.0 

> Alpha 

Min Detectable Activity 

1.0 

PCi/1 

1.0 1 

06/14/00 

02:17 

117725 

( ML/BPA 

900.0 

Beta. 

Gross 

6.4 

PCi/1 

1.2 1 

06/14/00 

02:17 

117725 

{ ML/EPA 

900.0 

> Beta, 

Two Sigma Error 

2.4 

pCi/L 

0 .3000 1 

06/14/00 

02:17 

117725 

{ ML/ SPA 

900.0 

Beta, 

Min Detectable Activity 

1.2 

pCl/1 

1.2 l 


Data Report 


Page 1 of 1 
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MONTGOMERY WATSON LABORATORIES 

> Division of Montgomery Watson Americas. Inc. 

555 cast Walnut Street 
Pasadena. California 3110! 

Tel: S25 568 WOO Pax; 825568832* 

1800 586 LABS ft 8005665227) 


Laboratory 
QC Summary 

#66593 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #117725 - Gross Alpha and Beta RadiationAnalysis Date: 06/13/2000 


2006010270 

2006010271 


(200005-1156) NW- 01 -01-000524 
(200005-1162) NW- 03 -01 -000524 


QC Summary - Page 1 


of 1 
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MONTGOMERY WATSON LABORATORIES 

* Division of Momgomsiy Watson Amsrieas, foe. 

555 East Walnut Straa! 

Pasadena, California 91101 
Taf: 52S 563 5400 fat S2S5S8 6324 
1 560 565 W8S (1 300 5SS 5227! 


Laboratory 
QC Report 
#66593 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #117725 Gross Alpha and Beta Radiation 


QC 

LC31 



MS 




Alpha, Gross 
Alpha, Gross 
Alpha, Gross 



Baca, Gross 


Spile ad 

38.9 

38.9 

77.8 

31.9 * 
31.9 


42,3 

42.9 

76.9 

31.7 
31.5 

57.7 



Limits (%) 

< 80.00 - 120.00 ) 

( 80.00 - 120.00 > 

( 30.00 - 120.00 > 

( 80.00 - 120.00 ) 

( 80.00 - 120.00 > 

{ 80.00 - 120.00 > 


RPD (%) 


0.32 


Spikes which exceed Limits and Method Blanks with positive results are highlighted by T7ndarllnlng. 
Criteria for HS and DtJP are advisory only, batch control is based on LCS. Criteria for duplicates 
are advisory only, unless otherwise specified in the method. 


QC Report - Page 1 of 1 
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MONTGOMERY WATSON LABORATORIES 

a Division ot Montgomery Watson Americas, Inc. 

S55 East Walnut Street 
Pasadena, California 91101 
Tel: S2B 568 6400 Fax: 626 S68 8324 
1 800 568 IABSI1 SCO 566 5227) 


Laboratory Report 


for 


Sierra Environmental Monitoring, 
Inc. 

1135 Financial Blvb. 

Reno , NV 89502 

Attention: Mike Brisbin 
Fax: (775) 857-2404 


DATE OF ISSUE 



HDS Hillary Strayer 


Report# : 
DRINKING 


66398 
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Montgomery Watson Laboratories 
555 E. Walnut St., Pasadena, CA 91101 
PHONE: 626-568 -64 00 /FAX : 626-568-6324 

ACKNOWLEDGMENT OF SAMPLES RECEIVED 

Sierra Environmental Monitoring, Inc. 

1135 Financial Blvb. Customer Code: SIERRAENV 

Reno, NV 89502 PO# : 00-236 

Attn: Mike Brisbin Group#: 66398 

Phone: (775) 857-2400 Project#: DRINKING 

Proj Mgr: Hillary Strayer 





Phone : (6 26) 

' 568-6412 


The following samples were received from you on 05/26/00. They have been 
scheduled for the tests listed beside each sample. If this information 
is incorrect, please contact your service representative. Thank you for 
using Montgomery Watson Laboratories. 

Sample# 

Sample Id 

Tests Scheduled 

Matrix 

Sample Date 


20C526CG49 

(2C0C05-1156) 

NW-01 -01-0005^4 

Water 

24 -may- 2000 

10 : 0C : 00 

2105260050 

(200005-1162) 

@RN 

NW-01 -03 -000524 

Water 

24 -may-2000 

10:45:00 



@RN 





Test Acronym 

Description 




^st Acronym Description 


@RN Radon 222 


1 
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MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas, Inc. 

SS5 East Walnut Street 

Pasadena, California 91101 

Tel : 626 568 6400 Fax: 626 568 632* 

1 800 566 LASS (1 800 566 6227} 


Sierra Environmental Monitoring, 
Inc . 

Mike Brisbin 

1135 Financial Blvb. 

Reno , NV 89502 


Prepared Analyzed QC 3atch# Method Analyte Result Units mrl Dilution 

(200005-1156) NW- 01- 01 -000524 (2005260049) Sampled on 05/24/00 

Radon 222 

05/26/00 116939 ( SM7500RN ) Radon 222 93 pCi/i 50 1 

05/26/00 116939 ( SM7500RTJ } Radon 222, Two Sigma Error 14 pCl/1 0.3000 1 

(200005-1162) NW- 01- 03 -000524 (2005260050) Sampled on 05/24/00 

Radon 222 

05/26/00 116939 I SM7S00RN } Radon 222 37 pCi/1 50 1 

05/26/00 116939 t SM7300RN I Radon 222, Two Sigma Error 14 pCi/1 0.0000 1 


Samples Received 
26-may-2Q00 09:30:00 



Laboratory 

Report 

#66398 


Page 
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MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas, Inc, 

555 East Walnut Street 
Pasadena, California 9IM1 
Tel : 625 563 5400 Fax: S26 560 6324 
I 800 566 IASS (t 800 566 5227J 


Laboratory 
QC Summary Report 
#66398 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #116939 - Radon 222 Analysis Date: 05/26/2000 

2005260049 (200005-1156) NW-01-01- 000524 

2005260050 (200005-1162) NW-01-03 -000524 


QC Summary Page 


1 of 1 
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MONTGOMERY WATSON LABORATORIES 

a Division of Montgomery Watson Americas. Inc. 

SS5 East Walnut Street 
Pasadena, California 91101 
Tel: 626 S68 6400 Pax: 626 S63 6324 
! 800 566 LASS (1 830 506 5227) 


Laboratory 
QC Report 
#66398 


Sierra Environmental Monitoring, 
Inc . 


QC Batch #116939 


Radon 222 



LCS2 






Radon 222 


Spliced Recovered yield (Is) Limits (%) 

1000 948 94.8 ( 80.00 - 120.00 ) 
1000 908 90.0 ( 80.00 - 120.00 ) 
HD 


Spikes which exceed Limits and Method Blanks with positive results are highlighted by Coder i minq . 
Criteria for MS and DUP are advisory only and not applicable for ICR monitoring. 


Page 
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SVL ANALYTICAL, INC. REPORT OF ANALYTICAL RESULTS 

One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784-1238 ■ Pax: (208)783-0891 

Client: Shepherd Miller Inc. Job No: 94504 

Report Date: 6/27/00 

Sample ID: CW-01-01-000525 

Collected: 5/25/00 8:15 By: TR SVL Sample:233992 | 233995 

Matrix: waterg Received: 5/26/00 


PHYSICAL PROPERTIES 

TOTAL 

DISSOLVED 

METALS (cont'd) 

TOTAL 

DISSOLVED 

PH 

9.09 


Chromium 

<0.005 

<0.005 

TDS, mg/L 

tss, mg/L 
Conductivity 

<0.1 

536 

Cobalt 

Copper 

Gallium 

Iron 

<0.003 

<0.02 






NONMETALS (mg/L) 

TOTAL 

DISSOLVED 

Lanthanum 



Alkalinity as CaC03 

201 


Lead 

<0.001 


Bicarbonate 

161 


Lithium 



Carbonate 

40.9 


Magnesium 

0.501 


Hydroxide 

<1.0 


Manganese 

<0.002 


Chloride 

88.7 


Mercury 

<0.0002 


Fluoride 

0.5 


Molybdenum 



N02+NO3-N 

0.26 


Nickel 

<0.023 


Or thopho s phat e 
Sulfate 

87.4 


Phosphorus 

Potassium 

Scandium 

7.1 







METALS (mg/L) 

TOTAL 

DISSOLVED 

Selenium 

<0.001 


Aluminum 

<0.024 


silica 

28.1 


Antimony 

<0.001 


silver 

<0.006 


Arsenic 

0.112 

0.106 

Sodium 

196 


Barium 

<0.002 


strontium 



Beryllium 

<0.002 


Thallium 

<0.001 


Bismuth 



Tin 



Boron 



Titanium 



Cadmium 

<0.0001 


Vanadium 



Calcium 

1.54 


Zinc 

<0.003 


ADDITIONAL TESTS 

TOTAL 

DISSOLVED 


TOTAL 

DISSOLVED 

Color 

<5.0 


Turbidity 

0.26 


Nitrite-N 

<0.25* 


Nitrate-N 

0.36 


Phosphorus -Total 

0.22 


Arsenic - Unp. 

0.110 


Arsenic - HCl 


0.106 

Arsenic - Asm 


<0.001 

As+3 speciation 


<0.002 

As+5 Speciation 


0.102 



QUALITY 

CONTROL 



Calculated TDS 

538.2 





Meas/Calc TDS ratio 



Cation-Anion Balance 2.56% 


TDS/ Cond Ratio: 



cation Sum, meq/L 

8.83 

0.00 

CalcTDS/Cond Ratio- 



Anion Slim, meq/L 

8.39 



^Elevated detection limit due to matrix interference. 

AS+3/AS+5= BOTTLE 6 
AS -ASIII = BOTTLE 10 

AS-HCL = BOTTLE 11 AS -UNP . -BOTTLE 12 

This report has been checked and is certified to be accurate. 

Date : i/zi/co 

6/27/00 11:12 
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SVL ANALYTICAL, INC. 

One Government Gulch ■ P.O. Box 929 a Kellogg, Idaho 


Client: Shepherd Miller Inc. 

Sample ID: CW-01-02-000525 
Collected: 5/25/00 8:15 By: TR 

Matrix : WATERG 


REPORT OF ANALYTICAL RESULTS 

7-0929 a Phone: (208)784- 12S8 ■ Fax: (208)783-0891 

Job No: 94504 

Report Date: 6/27/00 

SVL Sample: 233993 1233996 
Received: 5/26/00 


PHYSICAL PROPERTIES 

TOTAL 

DISSOLVED 

METALS (COnt'd) 

TOTAL 

DISSOLVED 

pH 

9.08 


Chromium 

<0.005 

<0.005 . 

TDS, mg/L 


529 

Cobalt 



tss, mg/L 

0.4 


Copper 

<0.003 


Conductivity 



Gallium 

<0.02 







NONMETALS (mg/L) 

TOTAL 

DISSOLVED 

Lanthanum 



Alkalinity as CaC03 

202 


Lead 

<0.001 


Bicarbonate 

162 


Lithium 



Carbonate 

40.0 


Magnesium 

0.463 


Hydroxide 

<1.0 


Manganese 

<0.002 


Chloride 

89.6 


Mercury 

<0.0002 


Fluoride 

0.5 


Molybdenum 



N02+N03-N 

0.24 


Nickel 

<0.023 


Orthophosphate 



Phosphorus 



Sulfate 

87.8 


Potassium 

7.1 








METALS (mg/L) 

TOTAL 

DISSOLVED 

selenium 

<0.001 


Aluminum 

<0.024 


Silica 

26.8 


Antimony 

<0.001 


Silver 

<0.006 


Arsenic 

0.106 

0.106 

Sodium 

188 


Barium 

<0.002 


Strontium 



Beryllium 

<0.002 


Thallium 

<0.001 


Bismuth 



Tin 



Boron 



Titanium 



Cadmium 

<0.0001 


Vanadium 



Calcium 

1.45 


zinc 

<0.003 


ADDITIONAL TESTS 

TOTAL 

DISSOLVED 


TOTAL 

DISSOLVED 

Color 

<5.0 


Turbidity 

0.47 


Nitrite-N 

<0.25* 


Nitrate-N 

0.35 


Phosphorus-Total 

0.22 


Arsenic - Unp. 

0.096 


Arsenic - HCl 


0.100 

Arsenic - AslII 


<0.001 

As+3 Speciation 


<0.002 

As+5 Speciation 


0.110 



QUALITY 

CONTROL 



Calculated TDS 

530.3 





Meas/Calc TDS ratio 



Cation-Anion Balance 0.12% 


TDS/Cond Ratio 



Cation Sum, meq/L 

8.47 

0.00 

CalcTDs/cond Ratio 



Anion Sum, meq/L 

8.45 



*Elevated detection limit due to matrix interference. 

AS+3/AS+5 = BOTTLE 6 

AS -ASIII = BOTTLE 10 

AS-HCL = BOTTLE 11 AS-UNP . =BOTTLE 12 

This report has been checked and is certified to be accurate. 
Signed: CZ/1^. — Date: thy /a, 

6/27/00 11:12 
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SVL ANALYTICAL , INC. REPORT OF ANALYTICAL RESULTS 

One Government Gulch ■ P.O. Sox 929 ■ Kellogg, Idaho 83837-0929 ■ Phones (208)784-1258 ■ Pax: (208)783-0891 
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SVL ANALYTICAL, INC. Quality Control Report 


Part I Prep Blank and Laboratory Control Sample 


, 'ent : shepherd Miller 

Inc . 




SVL JOB NO. : 94504 

Analyte 

Method 

Matrix 

Units 

Prep Blank 

True LCS- 

Found 

LCS %R 

Date 

Silver 

200.7 

WATER 

mg/L 

<0.006 

1.00 

0.978 

97.8 

6/07/00 

Aluminum 

200.7 

WATER 

mg/L 

<0.024 

1.00 

0.925 

92.5 

6/07/00 

Barium 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.963 

96.3 

6/07/00 

Beryllium 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.952 

95.2 

6/07/00 

Calcium 

200.7 

WATER 

mg/L 

0.016 

20.0 

18.9 

94.5 

6/07/00 

Chromium 

200.7 

WATER 

mg/L 

<0.005 

1.00 

0.925 

92.5 

6/07/00 

copper 

200.7 

WATER 

mg/L 

<0.003 

1.00 

0.954 

95.4 

6/07/00 

Iron 

200.7 

WATER 

mg/L 

<0.02 

10.0 

9.52 

95.2 

6/07/00 

Potassium 

200.7 

WATER 

mg/L 

<1.7 

30.0 

28.6 

95.3 

6/07/00 

Magnesium 

200.7 

WATER 

mg/L 

<0.035 

20.0 

19.6 

98.0 

6/07/00 

Manganese 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.950 

95.0 

6/07/00 

Sodium 

200.7 

WATER 

mg/L 

<0.088 

20.0 

19.4 

97.0 

6/07/00 

Nickel 

200.7 

WATER 

mg/L 

<0.023 

1.00 

0.960 

96.0 

6/07/00 

Silica 

200.7 

WATER 

mg/L 

<0.17 

10.7 

9.63 

90.0 

6/07/00 

Zinc 

200.7 

WATER 

mg/L 

<0.003 

1.00 

0.918 

91.8 

6/07/00 

Arsenic 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.055 

110.0 

6/05/00 

Cadmium 

213.2 

WATER 

mg/L 

<0.0001 

0.0500 

0.0500 

100.0 

6/05/00 

Lead 

239.2 

WATER 

mg/L 

<0.001 

0.050 

0.049 

98.0 

6/01/00 

Antimony 

204.2 

WATER 

mg/L 

<0.001 

0.050 

0.056 

112.0 

6/01/00 

Selenium 

270.2 

WATER 

mg/L 

<0.001 

0.050 

0.042 

84.0 

6/05/00 

Thallium 

279.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102.0 

6/05/00 

Mercury 

245.1 

WATER 

mg/L 

<0.0002 

0.0050 

0.0048 

96.0 

6/06/00 

oride 

300.0 

WATER 

mg/L 

<0.2 

54.2 

57.8 

106.6 

5/26/00 

1-Woride 

300.0 

WATER 

mg/L 

<0.1 

2.3 

2.2 

95.7 

5/26/00 

Nitrite-N 

300.0 

WATER 

mg/L 

<0.05 

3.65 

3.81 

104.4 

5/26/00 

Nitrate-N 

300.0 

WATER 

mg/L 

<0.05 

19.4 

19.7 

101.5 

5/26/00 

Sulfate, so4 

300.0 

WATER 

mg/L 

<0.3 

19.6 

20.9 

106.6 

5/30/00 

Alkalinity, caC03 

310.1 

WATER 

mg/L 

<1.0 

73.0 

70.4 

96.4 

5/31/00 

C03, CaC03 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/07/00 

HC03, CaC03 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/07/00 

Hydroxide 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/07/00 

PH 

150.1 

WATER 


5.22 

9.23 

9.04 

97.9 

5/31/00 

Arsenic - HCl 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.055 

110.0 

6/05/00 

Arsenic - Asm 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.055 

110.0 

6/05/00 

Arsenic - unp. 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.055 

110.0 

6/05/00 

Color 

110.3 

WATER 


<5.0 

N/A 


N/A 

5/31/00 

TDS 

160.1 

WATER 

mg/L 

<10 

337 

370 

109.8 

6/01/00 

TSS 

160.2 

WATER 

mg/L 

<0.1 

42.7 

39.8 

93.2 

6/01/00 

As+3 speciation 

APDC 

WATER 

mg/L 

<0.002 

0.050 

0.054 

108.0 

5/30/00 

As+5 Speciation 

DIFF 

WATER 

mg/L 


N/A 


N/A 

6/07/00 

N02+N03-N 

353.2 

WATER 

mg/L 

<0.02 

38.6 

38.5 

99.7 

6/06/00 

Phosphorus -Total 

365.2 

WATER 

mg/L 

<0.01 

7.38 

7.52 

101.9 

6/27/00 

Turbidity 

180.1 

WATER 

NTU ' S 

0.06 

1.79 

1.84 

102.8 

5/26/00 


LEGEND: 


I£S = Laboratory Control Sample LCS IR = LCS Percent Recovery N/A = Not Applicable 


6/27/00 11:13 
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SVL ANALYTICAL, INC. Quality Control Report 


Part II Duplicate and Spike Analysis 


<^-ient : Shepherd Miller Inc. 

j — QC SAMPLE ID r 

T#St Method Matrix Units Result 




SVL : 
trix Spike 
SPK ADD 

rOB No 

: 94504 
Test 

Date i 

Result RPD% 

Result 

%R 

Ag 

200.7 

WATERG 

1 

mg/L 

<0.006 

<0.006 

UDL 

0.970 

1.00 

97.0 

6/07/00 

Al 

200.7 

WATERG 

1 

mg/L 

<0.024 

<0.024 

UDL 

0.929 

1.00 

92.9 

6/07/00 

Ba 

200.7 

WATERG 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.951 

1.00 

95.1 

6/07/00 

Be 

200.7 

WATERG 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.940 

1.00 

94.0 

6/07/00 

Ca 

200.7 

WATERG 

1 

mg/L 

1.54 

1.52 

1.3 

20.1 

20.0 

92.8 

6/07/00 

Cr 

200.7 

WATERG 

1 

mg/L 

<0.005 

<0.005 

UDL 

0.900 

1.00 

90.0 

6/07/00 

Cr 

200.7 

WATERG 

2 

mg/L 

<0.005 

<0.005 

UDL 

0.974 

1.00 

97.4 

6/07/00 

Cu 

200.7 

WATERG 

1 

mg/L 

<0.003 

<0.003 

UDL 

0.943 

1.00 

94.3 

6/07/00 

Fe 

200.7 

WATERG 

1 

mg/L 

<0.02 

<0.02 

UDL 

9.37 

10.0 

93.7 

6/07/00 

K 

200.7 

WATERG 

1 

mg/L 

7.1 

6.9 

2.9 

35.5 

30.0 

94.7 

6/07/00 

Mg 

200.7 

WATERG 

1 

mg/L 

0.501 

0.487 

2.8 

20.0 

20.0 

97.5 

6/07/00 

Mn 

200.7 

WATERG 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.928 

1.00 

92.8 

6/07/00 

Na 

200.7 

WATERG 

1 

mg/L 

196 

198 

1.0 

204 

20.0 

R >4S 

6/07/00 

Ni 

200.7 

WATERG 

1 

mg/L 

<0.023 

<0.023 

UDL 

0.929 

1.00 

92.9 

6/07/00 

Si02 

200.7 

WATERG 

1 

mg/L 

28.1 

28.0 

0.4 

37.2 

10.7 

85.0 

6/07/00 

Zn 

200.7 

WATERG 

1 

mg/L 

<0.003 

<0.003 

UDL 

0.909 

1.00 

90.9 

6/07/00 

As 

206.2 

WATERG 

1 

mg/L 

0.112 

0.109 

2.7 

0.157 

0.0500 

90.0 

6/05/00 

As 

206.2 

WATERG 

2 

mg/L 

0.106 

0.108 

1.9 

0.153 

0.0500 

94.0 

6/05/00 

Cd 

213.2 

WATERG 

1 

mg/L 

<0.0001 

<0.0001 

UDL 

0.0510 

0.0500 

102.0 

6/05/00 

Pb 

239.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.050 

0.0500 

100.0 

6/01/00 

sb 

204.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.059 

0.0500 

118.0 

6/01/00 

Se 

270.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.046 

0.0500 

92.0 

6/05/00 

T' 

279.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.056 

0.0500 

112.0 

6/05/00 

Hg—- 

245.1 

WATERG 

1 

mg/L 

<0.0002 

<0.0002 

UDL 

0.0011 

0.0010 

110.0 

6/06/00 

cl 

300.0 

WATERG 

1 

mg/L 

88.7 

87.9 

0.9 

140 

50.0 

102.6 

5/26/00 

F 

300.0 

WATERG 

1 

mg/L 

0.5 

0.5 

0.0 

2.6 

2.00 

105.0 

5/26/00 

N02-N 

300.0 

WATERG 

1 

mg/L 

<0.25* 

<0.25* 

UDL 

9.96 

10.0 

99.6 

5/26/00 

N03-N 

300.0 

WATERG 

1 

mg/L 

0.36 j 

0.35 

2.8 

2.50 

2.00 

107.0 

5/26/00 

S04 

300.0 

WATERG 

1 

mg/L 

87.4 

85.4 

2.3 

193 

100 

105.6 

5/30/00 

ALK 

310.1 

WATERG 

1 

mg/L 

201 

204 

1.5 

N/A 

N/A 

N/A 

5/31/00 

C03 

310.1 

WATERG 

1 

mg/L 

40.9 

42.0 

2.7 

N/A 

N/A 

N/A 

5/31/00 

HC03 

310.1 

WATERG 

1 

mg/L 

161 

163 

1.2 

N/A 

N/A 

N/A 

5/31/00 

OH 

310.1 

WATERG 

1 

mg/L 

<1.0 

<1.0 

UDL 

N/A 

N/A 

N/A 

5/31/00 

pH 

150.1 

WATERG 

1 


9.09 

9.09 

0.0 

N/A 

N/A 

N/A 

5/31/00 

AS HCl 

206.2 

WATERG 

2 

mg/L 

0.106 

0.094 

12.0 

0.143 

0.0250 

R >4S 

6/05/00 

AS III 

206.2 

WATERG 

2 

mg/L 

<0.001 

<0.001 

UDL 

0.055 

0.0500 

110.0 

6/05/00 

As unp 

206.2 

WATERG 

1 

mg/L 

0.110 

0.094 

15.7 

0.141 

0.0250 

124.0 

6/05/00 

color 

110.3 

WATERG 

1 


<5.0 

<5.0 

UDL 

N/A 

N/A 

N/A 

5/31/00 

TDS 

160.1 

WATERG 

2 

mg/L 

536 

540 

0.7 

N/A 

N/A 

N/A 

6/01/00 

TSS 

160.2 

WATERG 

1 

mg/L 

<0.1 

<0.1 

UDL 

N/A 

N/A 

N/A 

6/01/00 

AS+3 

APDC 

WATERG 

2 

mg/L 

<0.002 

<0.002 

UDL 

0.030 

0.0250 

120.0 

5/30/00 

As +5 

DIFF 

WATERG 

2 

mg/L 

0.102 

0.101 

1.0 

N/A 

N/A 

N/A 

6/06/00 

N02N03 

353.2 

WATERG 

1 

mg/L 

0.26 

0.26 

0.0 

1.38 

1.00 

112.0 

6/06/00 

P-TOT 

365.2 

WATERG 

1 

mg/L 

0.22 

0.22 

0.0 

0.72 

0.500 

100.0 

6/27/00 


LEGEND : 

RPD% » (ISAM - DUP| /( (SAM + DUP)/2) * 100) M in Duplicate indicates MSD. UDL = Both SAM & DUP not detected. 

SP- ' ADD column, A = Post Digest Spike; %R - Percent Recovery M/A = Hot Analyzed; R > 4S => Result more than 4X the Spike Added 

ample 1: SVL SAM No. s 233992 Client Sample ID: CW-01-01-000525 ~T 

QC^Sample 2: SVL SAM No.: 233995 Client Sample ID: CW-01-01-000525 ~D 


6/27/00 11:14 
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Quality Control Report 


Part II Duplicate and Spike Analysis 


C/ent : Shepherd Miller Inc. 



SVL JOB NO 

: 94504 
Test 

Date j 

I Tes t Method Matrix Units 

Result 

Result KPD% 

Result SPK ADD 

%R 

TURB 180.1 VJATERG 1 NTU'S 

0.26 

0.23 

12.2 

N/A N/A 

N/A 

5/26/00 


LEGEND : 

RPD% = (JSAM - DUP;/((SAM + DUP)/2) * 100) M in Duplicate indicates USD. UDL = Both SAM & DUP not detected. 

SPIKE ADD column, A = Post Digest Spike; »R = Percent Recovery N/A = Not Analysed; R > 4S = Reeult more than 4X the Spike Added 

QC Sample 1: SVL SAM No.: 233992 Client Sample ID: CW-01-01-000525 A T 


6/27/00 11:14 
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SVL ANALYTICAL, INC. REPORT OF ANALYTICAL RESULTS 

One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phones (208)784-12S8 ■ Fax: (208)783-0891 

Client: Shepherd Miller Inc. Job No: 94508 

Report Date: 6/27/00 

Sample ID: CW-G4-Q1-QQ0526 

Collected: 5/26/00 8:45 By: TR SVL Sample: 234064 | 234066 

Matrix: WATER Received: 5/26/00 


PHYSICAL PROPERTIES 

TOTAL 

DISSOLVED 

METALS (cont'd) 

TOTAL 

DISSOLVED 

pH 

9.08 


chromium 

<0.005 

<0.005 

TDS, mg/L 

TSS , mg/L 
Conductivity 

0.9 

571 

cobalt 

Copper 

Gallium 

iron 

0.007 







NONMETALS (mg/L) 

TOTAL 

DISSOLVED 

Lanthanum 



Alkalinity as CaC03 

222 


Lead 

<0.001 


Bicarbonate 

177 


Lithium 



Carbonate 

45.2 


Magnesium 

0.515 


Hydroxide 

<1.0 


Manganese 

<0.002 


Chloride 

101 


Mercury 

<0.0002 


Fluoride 

0.5 


Molybdenum 



NO2+N03-N 

0.28 


Nickel 

<0.023 


Orthophosphate 



Phosphorus 



Sulfate 

93.2 


Potassium 

8.0 








METALS (mg/L) 

TOTAL 

DISSOLVED 

Selenium 

<0.001 


Aluminum 

<0.024 


Silica 

23.8 


Antimony 

<0.001 


Silver 

<0.006 


Arsenic 

0.099 

0.102 

sodium 

189 


Barium 

0.003 


Strontium 



Beryllium 

<0.002 


Thallium 

<0.001 


Bismuth 



Tin 



Boron 



Titanium 



cadmium 

<0.0001 


Vanadium 



Calcium 

1.31 


Zinc 

0.003 


ADDITIONAL TESTS 

TOTAL 

DISSOLVED 


TOTAL 

DISSOLVED 

Color 

<5.0 


Turbidity 

0.08 


Nitrite -N 

<0.25* 


Nitrate -N 

0.40 


Phosphorus -Total 

0.22 


Arsenic - Unp. 

0.094 


Arsenic - HCl 


0.107 

Arsenic - Asm 


<0.001 

As+3 Speciation 


<0.002 

As+5 Speciation 


0.101 



QUALITY 

CONTROL 



Calculated TDS 

557.1 





Meas/Cale TDS ratio 



Cation-Anion Balance -4.21% 


TDS/cond Ratio 



Cation Sum, meq/L 

8.53 

0.00 

CalcTDS/Cond Ratio 



Anion Sum, meq/L 

9.28 



*Elevated detection limit due to matrix interference. 

AS+3/AS+5=BOTTLE 6 
AS-ASIII =BOTTLE 10 

AS-HCL =B0TTLE 11 AS-UNP.=BOTTLE 12 

This report has been checked and is certified to be accurate. 
Signed: Date: 

' 6/27/00 11:28 
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SVL ANaLYTIC&L, INC. REPORT OF ANALYTICAL RESULTS 

One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784-1258 ■ Pax: (208)783-0891 


Client: Shepherd Miller Inc. 


Job No 

94508 




Report Date 

6/27/00 

Sample ID: CW-04- 

03-000526 




Collected: 5/26/00 10:30 

By: TR 

SVL 

Sample:234065 ! 234067 

Matrix : WATER 



Received: 

5/26/00 

PHYSICAL PROPERTIES 

TOTAL 

DISSOLVED 

METALS (cont'd) 

TOTAL 

DISSOLVED 

pH 

5.95 


Chromium 

<0.005 

<0.005 

TDS, mg/L 


<10 

Cobalt 



TSS, mg/L 

<0.1 


Copper 

<0.003 


Conductivity 



Gallium 









NONMETALS (mg/L) 

TOTAL 

DISSOLVED 

Lanthanum 



Alkalinity as CaC03 

<1.0 


Lead 

<0.001 


Bicarbonate 

<1.0 


Lithium 



Carbonate 

<1.0 


Magnesium 

0.048 


Hydroxide 

<1.0 


Manganese 

<0.002 


Chloride 

<0.2 


Mercury 

<0.0002 


Fluoride 

<0.1 


Molybdenum 



N02+N03-N 

<0.02 


Nickel 

<0.023 


Orthophosphate 



Phosphorus 



Sulfate 

<0.3 


Potassium 

<1.7 








METALS (mg/L) 

TOTAL 

DISSOLVED 

Selenium 

<0.001 


Aluminum 

<0.024 


silica 

<0.17 


Antimony 

<0.001 


Silver 

<0.006 


Arsenic 

<0.001 

<0.001 

Sodium 

<0.088 


Barium 

<0.002 


Strontium 



Beryllium 

<0.002 


Thallium 

<0.001 


Bismuth 



Tin 



Boron 



Titanium 



Cadmium 

<0.0001 


Vanadium 



Calcium 

0.062 


Zinc 

<0.003 


ADDITIONAL TESTS 

TOTAL 

DISSOLVED 


TOTAL 

DISSOLVED 

color 

<5.0 


Turbidity 

0.11 


Nitrite-N 

<0.05 


Nitrate-N 

<0.05 


Phosphorus -Total 

<0.01 


Arsenic - unp. 

<0.001 


Arsenic - HCl 


<0.001 

Arsenic - Asm 


<0.001 

As+3 Speciation 


<0.002 

As+5 speciation 


<0.002 


Calculated TDS : 
Meas/Calc TDS ratio: 
TDS/Cond Ratio: 
calcTDS/cond Ratio: 


AS+3/AS+5=BOTTLE 6 


QUALITY CONTROL 

0.1 

Cation-Anion Balance N/A % 

Cation Sum, meq/L 0.00 0.00 

Anion Sum, meq/L <0.01 


AS -ASII I =BOTTLE 10 

AS-HCL =BOTTLE 11 AS-UNP . =BOTTLE 12 

This report has been checked and is certified to be accurate. 
Signed: '&y ^ a _ Date: Unfa 

6/27/00 11:28 
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SVL ANALYTICAL, INC. Quality Control Report 


Part I Prep Blank and Laboratory Control Sample 


1-ient : shepherd 

Miller 

Inc. 




SVL JOB NO. : 94508 

'Analyte 

Method 

Matrix 

Units 

Prep Blank 

True- — LCS- 

— Found 

LCS %R 

Analysis 

Date 

silver 

200.7 

WATER 

mg/L 

<0.006 

1.00 

0.990 

99.0 

6/08/00 

Aluminum 

200.7 

WATER 

mg/L 

<0.024 

1.00 

0.946 

94.6 

6/08/00 

Barium 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.976 

97.6 

6/08/00 

Beryllium 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.922 

92.2 

6/08/00 

Calcium 

200.7 

WATER 

mg/L 

0.016 

20.0 

19.3 

96.5 

6/08/00 

chromium 

200.7 

WATER 

mg/L 

<0.005 

1.00 

0.928 

92.8 

6/08/00 

Copper 

200.7 

WATER 

mg/L 

<0.003 

1.00 

0.963 

96.3 

6/08/00 

Iron 

200.7 

WATER 

mg/L 

<0.02 

10.0 

9.75 

97.5 

6/08/00 

Potassium 

200.7 

WATER 

mg/L 

<1.7 

30.0 

29.5 

98.3 

6/08/00 

Magnesium 

200.7 

WATER 

mg/L 

<0.035 

20.0 

19.9 

99.5 

6/08/00 

Manganese 

200.7 

WATER 

mg/L 

<0.035 

1.00 

0.961 

96.1 

6/08/00 

Sodium 

200.7 

WATER 

mg/L 

<0.088 

20.0 

19.4 

97.0 

6/08/00 

Nickel 

200.7 

WATER 

mg/L 

<0.023 

1.00 

0.918 

91.8 

6/08/00 

Silica 

200.7 

WATER 

mg/L 

<0.17 

10.7 

9.53 

89.1 

6/08/00 

Zinc 

200.7 

WATER 

mg/L 

<0.003 

1.00 

0.919 

91.9 

6/08/00 

Arsenic 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102.0 

6/07/00 

Cadmium 

213.2 

WATER 

mg/L 

<0.0001 

0.0500 

0.0490 

98.0 

6/07/00 

Lead 

239.2 

WATER 

mg/L 

<0.001 

0.050 

0.049 

98.0 

6/07/00 

Antimony 

204.2 

WATER 

mg/L 

<0.001 

0.050 

0.056 

112.0 

6/07/00 

Selenium 

270.2 

WATER 

mg/L 

<0.001 

0.050 

0.047 

94.0 

6/07/00 

Thallium 

279.2 

WATER 

mg/L 

<0.001 

0.050 

0.049 

98.0 

6/07/00 

Mercury 

245.1 

WATER 

mg/L 

<0.0002 

0.0050 

0.0050 

100.0 

6/07/00 

loride 

300.0 

WATER 

mg/L 

<0.2 

54.2 

57.6 

106.3 

5/27/00 

i-xuaride 

300.0 

WATER 

mg/L 

<0.1 

2.3 

2.2 

95.7 

5/27/00 

Nitrite-N 

300.0 

WATER 

mg/L 

<0.05 

3.65 

3.83 

104.9 

5/27/00 

Nitrate -N 

300.0 

WATER 

mg/L 

<0.05 

19.4 

19.9 

102.6 

5/27/00 

Sulfate, so4 

300.0 

WATER 

mg/L 

<0.3 

19.6 

21.1 

107.7 

5/27/00 

Alkalinity , caC03 

310.1 

WATER 

mg/L 

<1.0 

73.0 

74.4 

101.9 

6/02/00 

C03, caco3 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/08/00 

HC03 , caco3 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/08/00 

Hydroxide 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/08/00 

pH 

150.1 

WATER 


5.70 

9.23 

9.03 

97.8 

6/02/00 

Arsenic - HCl 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102.0 

6/07/00 

Arsenic - Asm 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102.0 

6/07/00 

Arsenic - Unp. 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102,0 

6/07/00 

Color 

110.3 

WATER 


<5.0 

N/A 


N/A 

5/31/00 


160.1 

WATER 

mg/L 

<10 

337 

302 

89.6 

6/02/00 


160.2 

WATER 

mg/L 

<0.1 

50.3 

44.0 

87.5 

6/02/00 

As+3 Speciation 

APDC 

WATER 

mg/L 

<0.002 

0.050 

0.054 

108.0 

5/30/00 

As+5 speciation 

DIFF 

WATER 

mg/L 


N/A 


N/A 

6/08/00 

N02+N03-N 

353.2 

WATER 

mg/L 

<0.02 

38.6 

38.5 

99.7 

6/06/00 

Phosphorus -Total 

365.2 

WATER 

mg/L 

<0.01 

7.38 

7.52 

101.9 

6/27/00 

Turbidity 

180.1 

WATER 

NTU ' S 

0.06 

1.79 

1.80 

100.6 

5/27/00 


LEGEND : 


LCS m Laboratory Control Sample LCS *R = LCS Percent Recovery N/A =. Not Applicable 


fi/27/00 11:26 
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Quality Control Report 
Part II Duplicate and Spike Analysis 


SVL ANALYTICAL , INC. 


Client sShepherd Miller Ino. 

| — QQ SAMPI 

Method Matrix Units 





SVL 

:rix Spike 
SPK ADD 

FOB NO 

:94508 

Result 

Result RPD% 

Result 

%R 

Date 

Ag 

200.7 

WATER 

1 

mg/L 

<0.006 

<0.006 

UDL 

0.967 

1.00 

96.7 

6/08/00 

Al 

200.7 

WATER 

1 

mg/L 

<0.024 

<0.024 

UDL 

0.929 

1.00 

92.9 

6/08/00 

Ba 

200.7 

WATER 

1 

mg/L 

0.003 

0.003 

0.0 

0.940 

1.00 

93.7 

6/08/00 

Be 

200.7 

WATER 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.883 

1.00 

88.3 

6/08/00 

ca 

200.7 

WATER 

1 

mg/L 

1.31 

1.44 

9.5 

19.8 

20.0 

92.5 

6/08/00 

Cr 

200.7 

WATER 

1 

mg/L 

<0.005 

<0.005 

UDL 

0.886 

1.00 

88.6 

6/08/00 

cr 

200.7 

WATER 

2 

mg/L 

<0.005 

<0.005 

UDL 

0.968 

1.00 

96.8 

6/08/00 

Cu 

200.7 

WATER 

1 

mg/L 

0.007 

0.005 

33.3 

0.939 

1.00 

93.2 

6/08/00 

Fe 

200.7 

WATER 

1 

mg/L 

<0.02 

<0.02 

UDL 

9.28 

10.0 

92.8 

6/08/00 

K 

200.7 

WATER 

1 

mg/L 

8.0 

7.2 

10.5 

36.6 

30.0 

95.3 

6/08/00 

Mg 

200.7 

WATER 

1 

mg/L 

0.515 

0.564 

9.1 

19.9 

20.0 

96.9 

6/08/00 

Mn 

200.7 

WATER 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.920 

1.00 

92.0 

6/08/00 

Na 

200.7 

WATER 

1 

mg/L 

189 

180 

4.9 

212 

20.0 

115.0 

6/08/00 

Ni 

200.7 

WATER 

1 

mg/L 

<0.023 

<0.023 

UDL 

0.878 

1.00 

87.8 

6/08/00 

Si02 

200.7 

WATER 

1 

mg/L 

23.8 

25.7 

7.7 

35.3 

10.7 

107.5 

6/08/00 

Zn 

200.7 

WATER 

1 

mg/L 

0.003 

<0.003 

200.0 

0.894 

1.00 

89.1 

6/08/00 

As 

206.2 

WATER 

1 

mg/L 

0.099 

0.102 

3.0 

0.151 

0.0500 

104.0 

6/07/00 

As 

206.2 

WATER 

2 

mg/L 

0.102 

0.098 

4.0 

0.163 

0.0500 

122.0 

6/07/00 

cd 

213.2 

WATER 

1 

mg/L 

<0.0001 

<0.0001 

UDL 

0.0540 

0.0500 

108.0 

6/07/00 

Pb 

239.2 

WATER 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.046 

0.0500 

92.0 

6/07/00 

Sb 

204.2 

WATER 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.058 

0.0500 

116.0 

6/07/00 

se 

270.2 

WATER 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.051 

0.0500 

102.0 

6/07/00 

T] 

279.2 

WATER 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.050 

0.0500 

100.0 

6/07/00 

..... 

245.1 

WATER 

1 

mg/L 

<0.0002 

<0.0002 

UDL 

0.0010 

0.0010 

100.0 

6/07/00 

cl 

300.0 

WATER 

1 

mg/L 

101 

102 

1.0 

155 

50.0 

108.0 

5/27/00 

F 

300.0 

WATER 

1 

mg/L 

0.5 

0.5 

0.0 

2.6 

2.00 

105.0 

5/27/00 

N02-N 

300.0 

WATER 

1 

mg/L 

<0.25* 

<0.25* 

UDL 

10.7 

10.0 

107.0 

5/27/00 

N03-N 

300.0 

WATER 

1 

mg/L 

0.40 

0.40 

0.0 

2.42 

2.00 

101.0 

5/27/00 

S04 

300.0 

WATER 

1 

mg/L 

93.2 

92.9 

0.3 

146 

50.0 

105.6 

5/27/00 

ALK 

310.1 

WATER 

1 

mg/L 

222 

221 

0.5 

N/A 

N/A 

N/A 

6/02/00 

C03 

310.1 

WATER 

1 

mg/L 

45.2 

44.8 

0.9 

N/A 

H/A 

N/A 

6/02/00 

HC03 

310.1 

WATER 

1 

mg/L 

177 

177 

0.0 

N/A 

N/A 

N/A 

6/02/00 

OH 

310.1 

WATER 

1 

mg/L 

<1.0 

<1.0 

UDL 

N/A 

N/A 

N/A 

6/02/00 

pa 

150.1 

WATER 

1 


9.08 

9.08 

0.0 

N/A 

N/A 

N/A 

6/02/00 

As HCl 

206.2 

WATER 

2 

mg/L 

0.107 

0.102 

4.8 

0.148 

0.0500 

82.0 

6/07/00 

AS III 

206.2 

WATER 

2 

mg/L 

<0.001 

<0.001 

UDL 

0.049 

0.0500 

98.0 

6/07/00 

As unp 

206.2 

WATER 

1 

mg/L 

0.094 

0.091 

3.2 

0.148 

0.0500 

108.0 

6/07/00 

Color 

110.3 

WATER 

1 


<5.0 

<5.0 

UDL 

N/A 

N/A 

N/A 

5/31/00 

IDS 

160.1 

WATER 

2 

mg/L 

571 

570 

0.2 

N/A 

N/A 

N/A 

6/02/00 

TSS 

160.2 

WATER 

1 

mg/L 

0.9 

0.9 

0.0 

N/A 

N/A 

N/A 

6/02/00 

As+3 

APDC 

WATER 

2 

mg/L 

<0.002 

<0.002 

UDL 

0.027 

0.0250 

108.0 

5/30/00 

As+5 

DIFF 

WATER 

2 

mg/L 

0.101 

0.099 

2.0 

N/A 

N/A 

N/A 

6/08/00 

N02NO3 

353.2 

WATER 

1 

mg/L 

0.28 

0.28 

0.0 

1.40 

1.00 

112.0 

6/06/00 

P-TOT 

365.2 

WATER 

1 

mg/L 

0.22 

0.22 

0.0 

0.73 

0.500 

102.0 

6/27/00 


LEGEND t 

RPD% = (ISAM - DUP | / ( (SAM + DUP]/2) * 100) M in Duplicate indicates MSD. UDL = Both SAM & DUP not detected, 

spjm? add column, A = PoBt Digest Spike; %R = Percent Recovery H/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added 

( ample Is SVL SAM No.: 234064 Client Sample IDs CW-04-01-000526 *T 
QC-§ample 2: SVL SAM No. s 234066 Client Sample ID: CW-04-01-000526 *D 


6/27/00 11127 
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SVL ANALYTICAL, INC. Quality Control Report 


Part II Duplicate and Spike Analysis 


C’ • 'nt tShepherd Miller Inc. 



SVL JOB No 

:94508 

Test 

Date 

|Test Method Matrix Units 

Result 

Result RPD% 

Result SPK ADD 

%R 

TURB 180.1 WATER 1 NTU'S 

0.08 

0.08 

0.0 

N/A N/A 

N/A 

5/27/00 


LEGEND : 

RPD% - ( ISAM - DUPJ/ ( (SAM + DDP)/2) * 100) M in Duplicate indicates USD. 0DL = Both SAM & DUP not detected. 

SPIKE ADD column, A = Post Digest Spike; 4R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added 

QC Sample It SVL SAM No.: 234064 Client Sample ID: CW-04-01-000526 *T 


6/27/00 11527 
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SVL ANALYTICAL, INC. REPORT OF ANALYTICAL RESULTS 

One Government Gulch ■ P.O. Box 923 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784-1258 ■ Fax: (208)783-0891 

Client: Shepherd Miller Inc. Job No: 94467 

Report Date: 6/27/00 

Sample ID: CW-02-01-000523 

Collected: 5/23/00 9:30 By: TR SVL Sample: 233647 j 233648 

Matrix: WATERG Received: 5/24/00 


PHYSICAL PROPERTIES 

TOTAL 

DISSOLVED 

METALS (COnt'd) 

TOTAL 

DISSOLVED 

PH 

8.97 


Chromium 

<0.005 

<0.005 

TDS, mg/L 
tss , mg/L 
Conductivity 

<0.1 

538 

Cobalt 

Copper 

Gallium 

Iron 

<0.003 

<0.02 






NONMETALS (mg/L) 

TOTAL 

DISSOLVED 

Lanthanum 



Alkalinity as CaC03 

223 


Lead 

0.001 


Bicarbonate 

176 


Lithium 



carbonate 

45.0 


Magnesium 

0.525 


Hydroxide 

<1.0 


Manganese 

<0.002 


chloride 

87.1 


Mercury 

<0.0002 


Fluoride 

0.5 


Molybdenum 



N02+NO3-N 

<0.02 


Nickel 

<0.023 


Orthophosphate 

Sulfate 

90.4 


Phosphorus 

Potassium 

Scandium 

8.3 







METALS (mg/L) 

TOTAL 

DISSOLVED 

Selenium 

<0.001 


Aluminum 

<0.024 


Silica 

26.9 


Antimony 

<0.001 


Silver 

<0.006 


Arsenic 

0.096 

0.099 

Sodium 

202 


Barium 

<0.002 


strontium 



Beryllium 

<0.002 


Thallium 

<0.001 


Bismuth 



Tin 



Boron 



Titanium 



cadmium 

<0.0001 


Vanadium 



Calcium 

1.17 


zinc 

<0.003 


ADDITIONAL TESTS 

TOTAL 

DISSOLVED 


TOTAL 

DISSOLVED 

Color 

<5.0 


Turbidity 

0.07 


Nitrite-N 

<0.25* 


Nitrate -N 

0.37 


Phosphorus -Total 

0.22 


Arsenic - Unp. 

0.114 


Arsenic - HCl 


0.110 

Arsenic - asiii 


<0.001 

As+3 Speciation 


<0.002 

As+5 Speciation 


0.094 



QUALITY 

CONTROL 



Calculated TDS 

557.9 





Meas/calc TDS ratio 



Cation-Anion Balance 1.51% 


TDS/Cond Ratio 



Cation Sum, meq/L 

9.10 

0.00 

CalcTDS/Cond Ratio; 


Anion sum, meq/L 

8.83 



^Elevated detection limit due to matrix interference. 

AS+ 3 / AS + 5 =BOTTLE 6 
AS— ASIII =BOTTLE 10 

AS-HCL =B0TTLE 11 AS-UNP.=BOTTLE 12 

This report has been checked and is certified to be accurate. 
si 9 ned: CZZ-^ Date : £^ 7/00 

6/27/00 11:06 
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SVL ANALYTICAL, INC. Quality Control Report 


Part I Prep Blank and Laboratory Control Sample 


Client s Shepherd Miller 

Inc. 




SVL JOB NC 

. :94467 
Analysis 
Date 

V^iialyte 

Method 

Matrix 

Units 

Prep Blank 

True— — LCS- 

Found 

LCS %R 

Silver 

200.7 

WATER 

mg/L 

<0.006 

1.00 

0.969 

96.9 

6/01/00 

Aluminum 

200.7 

WATER 

mg/L 

<0.024 

1.00 

0.946 

94.6 

6/01/00 

Barium 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.954 

95.4 

6/01/00 

Beryllium 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.997 

99.7 

6/01/00 

Calcium 

200.7 

WATER 

mg/L 

<0.013 

20.0 

18.6 

93.0 

6/01/00 

Chromium 

200.7 

WATER 

mg/L 

<0.005 

1.00 

0.941 

94.1 

6/01/00 

Copper 

200.7 

WATER 

mg/L 

<0.003 

1.00 

0.952 

95.2 

6/01/00 

Iron 

200.7 

WATER 

mg/L 

<0.02 

10.0 

9.69 

96.9 

6/01/00 

Potassium 

200.7 

WATER 

mg/L 

<1.7 

30.0 

28.2 

94.0 

6/01/00 

Magnesium 

200.7 

WATER 

mg/L 

<0.035 

20.0 

19.5 

97.5 

6/01/00 

Manganese 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.937 

93.7 

6/01/00 

Sodium 

200.7 

WATER 

mg/L 

<0.088 

20.0 

19.4 

97.0 

6/01/00 

Nickel 

200.7 

WATER 

mg/L 

<0.023 

1.00 

0.936 

93.6 

6/01/00 

Silica 

200.7 

WATER 

mg/L 

0.45 

10.7 

10.4 

97.2 

6/01/00 

Zinc 

200.7 

WATER 

mg/L 

<0.003 

1.00 

0.952 

95.2 

6/01/00 

Arsenic 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.049 

98.0 

5/31/00 

Cadmium 

213.2 

WATER 

mg/L 

<0.0001 

0.0500 

0.0530 

106.0 

6/01/00 

Lead 

239.2 

WATER 

mg/L 

<0.001 

0.050 

0.050 

100.0 

5/31/00 

Antimony 

204.2 

WATER 

mg/L 

<0.001 

0.050 

0.049 

98.0 

5/31/00 

Selenium 

270.2 

WATER 

mg/L 

<0.001 

0.050 

0.045 

90.0 

5/31/00 

Thallium 

279.2 

WATER 

mg/L 

<0.001 

0.050 

0.055 

110.0 

6/01/00 

Mercury 

245.1 

WATER 

mg/L 

<0.0002 

0.0050 

0.0052 

104.0 

6/02/00 

’ oride 

300.0 

WATER 

mg/L 

<0.2 

54.2 

56.4 

104.1 

5/24/00 

•r _oride 

300.0 

WATER 

mg/L 

<0.1 

2.3 

2.2 

95.7 

5/24/00 

Nitrite-N 

300.0 

WATER 

mg/L 

<0.05 

3.65 

3.74 

102.5 

5/24/00 

Nitrate -N 

300.0 

WATER 

mg/L 

<0.05 

19 .4 

19.6 

101.0 

5/24/00 

Sulfate, S04 

300.0 

WATER 

mg/L 

<0.3 

19.6 

20.7 

105.6 

5/24/00 

Alkalinity , CaC03 

310.1 

WATER 

mg/L 

<1.0 

73.0 

74.4 

101.9 

6/02/00 

C03 , caco3 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/04/00 

HC03 , caco3 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/04/00 

Hydroxide 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/04/00 

PH 

150.1 

WATER 


5.70 

9.23 

9.03 

97.8 

6/02/00 

Arsenic - HCl 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.050 

100.0 

5/31/00 

Arsenic - Asm 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.050 

100.0 

5/31/00 

Arsenic - Unp. 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.050 

100.0 

5/31/00 

Color 

110.3 

WATER 


<5.0 

N/A 


N/A 

5/25/00 

TDS 

160.1 

WATER 

mg/L 

<10 

231 

256 

110.8 

5/25/00 

TSS 

160.2 

WATER 

mg/L 

<0.1 

42.7 

37.2 

87.1 

5/25/00 

As+3 speciation 

APDC 

WATER 

mg/L 

0.002 

0.050 

0.055 

110.0 

5/26/00 

As+5 Speciation 

DIFF 

WATER 

mg/L 


N/A 


N/A 

5/31/00 

N02+N03-N 

353.2 

WATER 

mg/L 

<0.02 

38.6 

35.7 

92.5 

5/26/00 

Phosphorus-Total 

365.2 

WATER 

mg/L 

<0.01 

7.38 

7.52 

101.9 

6/27/00 

Turbidity 

180.1 

WATER 

NTU'S 

0.07 

13.6 

13.3 

97.8 

5/24/00 


legend : 

LCS - Laboratory Control Sample LCS SR • LCS Percent Recovery N/A =■ Hot Applicable 


6/27/00 
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SVL ANALYTICAL, INC. Quality Control Report 


Part II Duplicate and Spike Analysis 


C’^ent : Shepherd Miller Inc. 

| r~QC SAMPLE ID 

Te^t Method Matrix Units Result 




SVL v 
trix Spike 
SPK ADD 

JOB No 

: 94467 

j Result RPD% 

Result 

%R 

Date 

Ag 

200.7 

WATERG 

1 

mg/L 

<0.006 

<0.006 

UDL 

0.979 

1.00 

97.9 

6/01/00 

Al 

200.7 

WAT ERG 

1 

mg/L 

<0.024 

<0.024 

UDL 

0.989 

1.00 

98.9 

6/01/00 

Ba 

200.7 

WATERG 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.971 

1.00 

97.1 

6/01/00 

Be 

200.7 

WATERG 

1 

mg/L 

<0.002 

<0.002 

UDL, 

1.01 

1.00 

101.0 

6/01/00 

Ca 

200.7 

WATERG 

1 

mg/L 

1.17 

1,54 

27.3 

21.0 

20.0 

99.2 

6/01/00 

Cr 

200.7 

WATERG 

1 

mg/L 

<0.005 

<0.005 

UDL 

0.938 

1.00 

93.8 

6/01/00 

cr 

200.7 

WATERG 

2 

mg/L 

<0.005 

<0.005 

UDL 

0.983 

1.00 

98.3 

6/01/00 

Cu 

200.7 

WATERG 

1 

mg/L 

<0.003 

<0.003 

UDL 

0.970 

1.00 

97.0 

6/01/00 

Fe 

200.7 

WATERG 

1 

mg/L 

<0.02 

<0.02 

UDL 

9.72 

10.0 

97.2 

6/01/00 

K 

200.7 

WATERG 

1 

mg/L 

8.3 

8.1 

2.4 

29.1 

30.0 

69.3 

6/01/00 

Mg 

200.7 

WATERG 

1 

mg/L 

0.525 

0.57 0 

8.2 

21.1 

20.0 

102.9 

6/01/00 

Mn 

200.7 

WATERG 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.935 

1.00 

93.5 

6/01/00 

Na 

200.7 

WATERG 

1 

mg/L 

202 

202 

0.0 

218 

20.0 

80.0 

6/01/00 

Ni 

200.7 

WATERG 

1 

mg/L 

<0.023 

<0.023 

UDL 

0.942 

1.00 

94.2 

6/01/00 

Si02 

200.7 

WATERG 

1 

mg/L 

26.9 

27.8 

3.3 

37.1 

10.7 

95.3 

6/01/00 

Zn 

200.7 

WATERG 

1 

mg/L 

<0.003 

<0.003 

UDL 

0.958 

1.00 

95.8 

6/01/00 

AS 

206.2 

WATERG 

1 

mg/L 

0.096 

0.102 

6.1 

0.141 

0.0500 

90.0 

5/31/00 

As 

206.2 

WATERG 

2 

mg/L 

0.099 

0.093 

6.3 

0.146 

0.0500 

94.0 

5/31/00 

Cd 

213.2 

WATERG 

1 

mg/L 

<0.0001 

<0.0001 

UDL 

0.0470 

0.0500 

94.0 

6/01/00 

Pb 

239.2 

WATERG 

1 

mg/L 

0.001 

0.001 

0.0 

0.049 

0.0500 

96.0 

5/31/00 

Sb 

204.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.055 

0.0500 

110.0 

5/31/00 

Se 

270.2 

WATERG 

1 

mg/L 

<0.001 ! 

<0.001 

UDL 

0.052 

0.0500 

104.0 

5/31/00 

T' . 

279.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.054 

0.0500 

108.0 

6/01/00 

H^' — 

245.1 

WATERG 

1 

mg/L 

<0.0002 

<0.0002 

UDL 

0.0011 

0.0010 

110.0 

6/02/00 

Cl 

300.0 

WATERG 

1 

mg/L 

87.1 

86.1 

1.2 

139 

50.0 

103.8 

5/24/00 

F 

300.0 

WATERG 

1 

mg/L 

0.5 

0.6 

18.2 

2.6 

2.00 

105.0 

5/24/00 

N02-N 

300.0 

WATERG 

1 

mg/L 

<0.25* 

<0.25* 

UDL 

9.90 

10.0 

99.0 

5/24/00 

N03-N 

300.0 

WATERG 

1 

mg/L 

0.37 

0.38 

2.7 

2.37 

2.00 

100.0 

5/24/00 

S04 

300.0 

WATERG 

1 

mg/L 

90.4 

90.7 

0.3 

143 

50.0 

105.2 

5/24/00 

ALK 

310.1 

WATERG 

1 

mg/L 

223 

225 

0.9 

N/A 

N/A 

N/A 

6/02/00 

C03 

310.1 

WATERG 

1 

mg/L 

45.0 

43.0 

4.5 

N/A 

N/A 

N/A 

6/02/00 

HC03 

310.1 

WATERG 

1 

mg/L 

176 

180 

2.2 

N/A 

N/A 

N/A 

6/02/00 

OH 

310.1 

WATERG 

1 

mg/L 

<1.0 

<1.0 

UDL 

N/A 

N/A 

N/A 

6/02/00 

pH 

150.1 

WATERG 

1 


8.97 

8.96 

0.1 

N/A 

N/A 

N/A 

6/02/00 

AS HCl 

206.2 

WATERG 

2 

mg/L 

0.110 

0.094 

15.7 

0.151 

0.0500 

82.0 

5/31/00 

AS III 

206.2 

WATERG 

2 

mg/L 

<0.001 

<0.001 

UDL 

0.064 

0.0500 

128.0 

5/31/00 

AS Unp 

206.2 

WATERG 

1 

mg/L 

0.114 

0.123 

7.6 

0.162 

0.0500 

96.0 

5/31/00 

Color 

110.3 

WATERG 

1 


<5.0 

<5.0 

UDL 

N/A 

N/A 

N/A 

5/25/00 

IDS 

160.1 

WATERG 

2 

mg/L 

538 

533 

0.9 

N/A 

N/A 

N/A 

5/25/00 

TSS 

160.2 

WATERG 

1 

mg/L 

<0.1 

<0.1 

UDL 

N/A 

N/A 

N/A 

5/25/00 

As+3 

APDC 

WATERG 

2 

mg/L 

<0.002 

<0.002 

UDL 

0.028 

0.0250 

112.0 

5/26/00 

As+5 

DIFF 

WATERG 

2 

mg/L 

0.094 

0.107 

12.9 

N/A 

N/A 

N/A 

5/31/00 

N02N03 

353.2 

WATERG 

1 

mg/L 

<0.02 

<0.02 

UDL 

1.24 

1.00 

124.0 

5/26/00 

P-TOT 

365.2 

WATERG 

1 

mg/L 

0.22 

0.22 

0.0 

0.73 

0.500 

102.0 

6/27/00 


LEGEND : 

RPD% - ( J SAM - DUPJ/((SAM + DUPJ/2) * 100) M in Duplicate indicates MSD. UDL = Both SAM S DUP not detected. 

SP- ADD column, A = Post Digest Spike; 4R = Percent Recovery N/A = Not Analyzed; R > 4S - Result more than 4X the Spike Added 

example 1: SVL SAM No.: 233647 Client Sample ID: CW-02-01-000523 *T 

<2C Sample 2: SVL SAM No.: 233648 Client Sample ID: CW-02-01-000523 '‘D 


6/27/00 11:08 
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SVL ANALYTICAL, INC. Quality Control Report 


Part II Duplicate and Spike Analysis 


jcl’«nt : Shepherd Miller Inc. 




SVL JOB No 

:94467 

i — QC SAMPLE ID 

1 Duplicate i 

Matrix spike 


Test 

j Test Method Matrix Units 

Result 

Result 

RPD% 

Result SPK ADD 

%R 

Date 

TURB 180.1 WATERG 1 NTU'S 

0.07 

VO 

o 

o 

15.4 

N/A N/A 

n/a 

5/24/00 


LEGEND j 

RPD% = (ISAM - DOTJ/((SAM + DUP)/2) * 100) M in Duplicate indicates MSD. DDL = Both SAM & DOT not detected. 

SPIKE ADD column, A a Post Digest Spike; tR = Percent Recovery S/A =» Sot Analyzed; R > 4S = Result more than 4X the Spike Added 

QC sample Is SVL SAM No.: 233647 Client Sample ID: CW-02-01-000523 *T 


6/27/00 11:08 
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SVL ANALYTICAL , INC. REPOST OF ANALYTICAL RESULTS 

One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 a Phone: (208)784-1258 a Fax: (208)783-0891 


Client: Shepherd Miller Inc. Job No: 94485 

Report Date: 6/27/00 

Sample ID: NW-01-01-000524 

Collected: 5/24/00 10:00 By: TR SVL Sample: 233785 J 233787 

Matrix: WATERG Received: 5/25/00 


PHYSICAL PROPERTIES 

TOTAL 

DISSOLVED 

METALS (cont'd) 

TOTAL 

DISSOLVED 

pH 

9.04 


chromium 

<0.005 

<0.005 

TDS, mg/L 

Tss, mg/L 
Conductivity 

0.5 

581 

Cobalt 

copper 

Gallium 

Iron 

0.007 







NONMETALS (mg/L) 

TOTAL 

DISSOLVED 

Lanthanum 



Alkalinity as CaC03 

221 


Lead 

<0.001 


Bicarbonate 

178 


Lithium 



Carbonate 

42.3 


Magnesium 

0.452 


Hydroxide 

<1.0 


Manganese 

<0.002 


chloride 

115 


Mercury 

<0.0002 


Fluoride 

0.5 


Molybdenum 



N02+N03-N 

0.30 


Nickel 

<0.023 


orthophosphate 

Sulfate 

100 


Phosphorus 

Potassium 

Scandium 

7.4 







METALS (mg/L) 

TOTAL 

DISSOLVED 

Selenium 

<0.001 


Aluminum 

<0.024 


Silica 

24.0 


Antimony 

<0.001 


Silver 

<0.006 


Arsenic 

0.119 

0.126 

Sodium 

215 


Barium 

<0.002 


Strontium 



Beryllium 

<0.002 


Thallium 

<0.001 


Bismuth 



Tin 



Boron 



Titanium 



Cadmium 

<0.0001 


Vanadium 



Calcium 

1.25 


Zinc 

0.009 


ADDITIONAL TESTS 

TOTAL 

DISSOLVED 


TOTAL 

DISSOLVED 

Color 

<5.0 


Turbidity 

0.42 


Nitrite -N 

<0.25* 


Nitrate-N 

0.50 


Phosphorus -Total 

0.24 


Arsenic - Unp. 

0.090 


Arsenic - HCl 


0.114 

Arsenic - Asm 


<0.001 

As +3 Speciation 


<0.002 

As+5 Speciation 


0.104 



QUALITY 

CONTROL 



Calculated TDS 

603.0 





Meas/calc TDS ratio 



Cation-Anion Balance -0.77% 


TDS/Cond Ratio 



Cation Sum, meq/L 

9.64 

0.00 

CalcTDS/ Cond Ratios 


Anion Sum, meq/L 

9.79 



*Elevated detection limit due to matrix interference. 

AS +3 / AS+ 5 =BOTTLE 6 
AS -AS I I I =BOTTLE 10 

AS-HCL =BOTTLE 11 AS-UNP . = BOTTLE 12 

This report has been checked and is certified to be accurate. 


Signed 


a ‘ 


Date : t/z 


6/27/00 11:03 
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SVL ANALYTICAL, INC. REPORT OF ANALYTICAL RESULTS 

One Government Gulch ■ P.0. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784-1258 ■ Fax: (208)783-0891 

Client: Shepherd Miller Inc. Job No: 94485 

Report Date: 7/11/00 

Sample ID: NW-03-01-000524 

Collected: 5/24/00 12:45 By: TR SVL Sample: 233786 \ 233788 

Matrix: WATERG Received: 5/25/00 


PHYSICAL PROPERTIES 

TOTAL 

DISSOLVED 

METALS (cont'd) 

TOTAL 

DISSOLVED 

pH 

8.96 


Chromium 

<0.005 

<0.005 

tds , mg/L 
tss , mg/L 
Conductivity 

<0.1 

585 

cobalt 

copper 

Gallium 

Iron 

<0.003 

<0.02 






NONMETALS (mg/L) 

TOTAL 

DISSOLVED 

Lanthanum 



Alkalinity as CaC03 

220 


Lead 

<0.001 


Bicarbonate 

178 


Lithium 



Carbonate 

41.2 


Magnesium 

0.510 


Hydroxide 

<1.0 


Manganese 

<0.002 


Chloride 

118 


Mercury 

<0.0002 


Fluoride 

0.6 


Molybdenum 



N02+N03-N 

0.25 


Nickel 

<0.023 


Orthophosphate 

Sulfate 

102 


Phosphorus 

Potassium 

Scandium 

7.3 







METALS (mg/L) 

TOTAL 

DISSOLVED 

Selenium 

<0.001 


Aluminum 

<0.024 


Silica 

24.3 


Antimony 

<0.001 


silver 

<0.006 


Arsenic 

0.122 

0.108 

sodium 

219 


Barium 

<0.002 


Strontium 



Beryllium 

<0.002 


Thallium 

<0.001 


Bismuth 



Tin 



Boron 



Titanium 



Cadmium 

<0.0001 


Vanadium 



Calcium 

1.29 


Zinc 

<0.003 


ADDITIONAL TESTS 

TOTAL 

DISSOLVED 


TOTAL 

DISSOLVED 

Color 

<5.0 


Turbidity 

0.47 


Nitrite-N 

<0.25* 


Nitrate -N 

0.49 


Phosphorus -Total 

0.23 


Arsenic - Unp. 

0.123 


Arsenic - HCl 


0.108 

Arsenic - Asm 


<0.001 

As+3 speciation 


<0.002 

As+5 Speciation 


0.100 



QUALITY 

CONTROL 



Calculated TDS: 

611.8 





Meaa/Calc TDS ratio: 



Cation-Anion Balance -0.41% 


TDS/Cond Ratio: 



Cation Sum, meq/L 

9.82 

0.00 

CalcTDS/Cond Ratio: 



Anion Sum, meq/L 

9.90 



♦Elevated detection limit due to matrix interference. 

AS+3/AS+5= BOTTLE 6 
AS— AS I I I = BOTTLE 10 

AS-HCL = BOTTLE 11 AS-UNP.=BOTTLE 12 

This report has been checked and is certified to be accurate. 


Signed: 




Date : -? / '< /oo 


7/11/00 10:37 
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SVL ANALYTICAL, INC. Quality Control Report 

Part I Prep Blank and Laboratory Control Sample 


’ient s shepherd Miller Inc. SVL JOB No. : 94485 






p Blank 



Analysis 








DdLe 

Silver 

200.7 

WATER 

mg/L 

<0.006 

1.00 

0.999 

99.9 

6/07/00 

Aluminum 

200.7 

WATER 

mg/L 

<0.024 

1.00 

0.948 

94.8 

6/07/00 

Barium 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.972 

97.2 

6/07/00 

Beryllium 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.938 

93.8 

6/07/00 

Calcium 

200.7 

WATER 

mg/L 

0.016 

20.0 

19.3 

96.5 

6/07/00 

Chromium 

200.7 

WATER 

mg/L 

<0.005 

1.00 

0.946 

94.6 

6/07/00 

Copper 

200.7 

WATER 

mg/L 

<0.003 

1.00 

0.957 

95.7 

6/07/00 

Iron 

200.7 

WATER 

mg/L 

0.03 

10.0 

9.71 

97.1 

6/07/00 

Potassium 

200.7 

WATER 

mg/L 

<1.7 

30.0 

28.9 

96.3 

6/07/00 

Magnesium 

200.7 

WATER 

mg/L 

<0.035 

20.0 

19.2 

96.0 

6/07/00 

Manganese 

200.7 

WATER 

mg/L 

<0.002 

1.00 

0.966 

96.6 

6/07/00 

Sodium 

200.7 

WATER 

mg/L 

<0.088 

20.0 

19.4 

97.0 

6/07/00 

Nickel 

200.7 

WATER 

mg/L 

<0.023 

1.00 

0.983 

98.3 

6/07/00 

Silica 

200.7 

WATER 

mg/L 

<0.17 

10.7 

9.96 

93.1 

6/07/00 

Zinc 

200.7 

WATER 

mg/L 

<0.003 

1.00 

0.939 

93.9 

6/07/00 

Arsenic 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102.0 

6/02/00 

Cadmium 

213.2 

WATER 

mg/L 

<0.0001 

0.0500 

0.0480 

96.0 

6/01/00 

Lead 

239.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102.0 

6/01/00 

Antimony 

204.2 

WATER 

mg/L 

<0.001 

0.050 

0.043 

86.0 

5/31/00 

Selenium 

270.2 

WATER 

mg/L 

<0.001 

0.050 

0.045 

90.0 

5/31/00 

Thallium 

279.2 

WATER 

mg/L 

<0.001 

0.050 

0.052 

104.0 

6/01/00 

Mercury 

245.1 

WATER 

mg/L 

<0.0002 

0.0050 

0.0052 

104.0 

6/02/00 

pride 

300.0 

WATER 

mg/L 

<0.2 

54.2 

57.4 

105.9 

5/25/00 

vwtioride 

300.0 

WATER 

mg/L 

<0.1 

2.3 

2.2 

95.7 

5/25/00 

Nitrite-N 

300.0 

WATER 

mg/L 

<0.05 

3.65 

3.78 

103.6 

5/25/00 

Nitrate -N 

300.0 

WATER 

mg/L 

<0.05 

19.4 

19.7 

101.5 

5/25/00 

sulfate, S04 

300.0 

WATER 

mg/L 

<0.05 

19.6 

20.7 

105.6 

5/25/00 

Alkalinity, caC03 

310.1 

WATER 

mg/L 

<1.0 

73.0 

70.4 

96.4 

5/31/00 

C03, CaC03 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/05/00 

HC03, caco3 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/05/00 

Hydroxide 

310.1 

WATER 

mg/L 


N/A 


N/A 

6/05/00 

pH 

150.1 

WATER 


5.22 

9.23 

9.04 

97.9 

5/31/00 

Arsenic - HCl 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102.0 

5/30/00 

Arsenic - Asm 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102.0 

5/30/00 

Arsenic - Unp. 

206.2 

WATER 

mg/L 

<0.001 

0.050 

0.051 

102.0 

5/30/00 

Color 

110.3 

WATER 


<5.0 

N/A 


N/A 

5/25/00 

TDS 

160.1 

WATER 

mg/L 

<1.0 

337 

294 

87.2 

5/31/00 

TSS 

160.2 

WATER 

mg/L 

<0.1 

42.7 

41.6 

97.4 

5/31/00 

As+3 speciation 

APDC 

WATER 

mg/L 

0.002 

0.050 

0.055 

110.0 

5/26/00 

As+5 Speciation 

DIFF 

WATER 

mg/L 


N/A 


N/A 

6/05/00 

N02+N03-N 

353.2 

WATER 

mg/L 

<0.02 

38.6 

35.7 

92.5 

5/25/00 

Phosphorus -Total 

365.2 

WATER 

mg/L 

<0.01 

7.38 

7.52 

101.9 

6/27/00 

Turbidity 

180.1 

WATER 

NTU'S 

0.06 

1.79 

1.84 

102.8 

5/26/00 


LEGEND : 


LCS = Laboratory Control Sample LCS *R = LCS Percent Recovery N/A = Not Applicable 


6/27/00 11:09 



473 


SVL ANALYTICAL, INC. Quality Control Report 


Part II Duplicate and Spike Analysis 


C''ent : Shepherd Miller Inc. 

F— QC SAMP1 

Tfest Method Matrix Units 



SVL JOB NO 

:94485 

Test 

Date 

Result 

Result RPD% 

Result 

SPK ADD 

%R 

Ag 

200.7 

WATERG 

1 

mg/L 

<0.006 

<0.006 

UDL 

1.00 

1.00 

100.0 

6/07/00 

Al 

200.7 

WATERG 

1 

mg/L 

<0.024 

<0.024 

UDL 

0.956 

1.00 

95.6 

6/07/00 

Ba 

200.7 

WATERG 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.997 

1.00 

99.7 

6/07/00 

Be 

200.7 

WATERG 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.963 

1.00 

96.3 

6/07/00 

ca 

200.7 

WATERG 

1 

mg/L 

1.25 

1.24 

0.8 

20.7 

20.0 

97.3 

6/07/00 

cr 

200.7 

WATERG 

1 

mg/L 

<0.005 

<0.005 

UDL 

0.950 

1.00 

95.0 

6/07/00 

cr 

200.7 

WATERG 

2 

mg/L 

<0.005 

<0.005 

UDL 

1.01 

1.00 

101.0 

6/07/00 

cu 

200.7 

WATERG 

1 

mg/L 

0.007 

0.004 

54.5 

0.979 

1.00 

97.2 

6/07/00 

Fe 

200.7 

WATERG 

1 

mg/L 

0.02 

0.04 

66.7 

9.82 

10.0 

98.0 

6/07/00 

K 

200.7 

WATERG 

1 

mg/L 

7.4 

7.0 

5.6 

37.8 

30.0 

101.3 

6/07/00 

Mg 

200.7 

WATERG 

1 

mg/L 

0.452 

0.481 

6.2 

20.1 

20.0 

98.2 

6/07/00 

Mn 

200.7 

WATERG 

1 

mg/L 

<0.002 

<0.002 

UDL 

0.970 

1.00 

97.0 

6/07/00 

Na 

200.7 

WATERG 

1 

mg/L 

215 

213 

0.9 

241 

20.0 

R >4S 

6/07/00 

Ni 

200.7 

WATERG 

1 

mg/L 

<0.023 

<0.023 

UDL 

0.971 

1.00 

97.1 

6/07/00 

Si02 

200.7 

WATERG 

1 

mg/L 

24.0 

24.0 

0.0 

34.7 

10.7 

100.0 

6/07/00 

Zn 

200.7 

WATERG 

1 

mg/L 

0.009 

0.007 

25.0 

0.957 

1.00 

94.8 

6/07/00 

As 

206.2 

WATERG 

1 

mg/L 

0.119 

0.118 

0.8 

0.193 

0.0500 

148.0 

6/02/00 

AS 

206.2 

WATERG 

2 

mg/L 

0.126 

0.119 

5.7 

0.167 

0.0500 

82.0 

6/02/00 

Cd 

213.2 

WATERG 

1 

mg/L 

<0.0001 

<0.0001 

UDL 

0.0470 

0.0500 

94.0 

6/01/00 

Pb 

239.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.054 

0.0500 

108.0 

6/01/00 

Sb 

204.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.051 

0.0500 

102.0 

5/31/00 

se 

270.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.046 

0.0500 

92.0 

5/31/00 

T1 

279.2 

WATERG 

1 

mg/L 

<0.001 

<0.001 

UDL 

0.045 

0.0500 

90.0 

6/01/00 

H9 w 

245.1 

WATERG 

1 

mg/L 

<0.0002 

<0.0002 

UDL 

0.0011 

0.0010 

110.0 

6/02/00 

Cl 

300.0 

WATERG 

1 

mg/L 

115 

118 

2.6 

173 

50.0 

116.0 

5/25/00 

F 

300.0 

WATERG 

1 

mg/L 

0.5 

0.5 

0.0 

2.6 

2.00 

105.0 

5/25/00 

N02-N 

300.0 

WATERG 

1 

mg/L 

<0.25* 

<0.25* 

UDL 

10.3 

10.0 

103.0 

5/25/00 

N03-N 

300.0 

WATERG 

1 

mg/L 

0.50 

0.50 

0.0 

2.52 

2.00 

101.0 

5/25/00 

S04 

300.0 

WATERG 

1 

mg/L 

100 

101 

1.0 

155 

50.0 

110.0 

5/25/00 

ALK 

310.1 

WATERG 

1 

mg/L 

221 

237 

7.0 

N/A 

N/A 

N/A 

5/31/00 

C03 

310.1 

WATERG 

1 

mg/L 

42.3 

51.3 

19.2 

N/A 

N/A 

N/A 

5/31/00 

HC03 

310.1 

WATERG 

1 

mg/L 

178 

185 

3.9 

N/A 

N/A 

N/A 

5/31/00 

OH 

310.1 

WATERG 

1 

mg/L 

<1.0 

<1.0 

UDL 

N/A 

N/A 

N/A 

5/31/00 

pH 

150.1 

WATERG 

1 


9.04 

9.17 

1.4 

N/A 

N/A 

N/A 

5/31/00 

AS HCl 

206.2 

WATERG 

2 

mg/L 

0.114 

0.113 

0.9 

0.174 

0.0500 

120.0 

5/30/00 

As III 

206.2 

WATERG 

2 

mg/L 

<0.001 

<0.001 

UDL 

0.050 

0.0500 

100.0 

5/30/00 

As unp 

206.2 

WATERG 

1 

mg/L 

0.090 

0.123 

31.0 

0.120 

0.0250 

120.0 

5/30/00 

Color 

110.3 

WATERG 

1 


<5.0 

<5.0 

UDL 

N/A 

N/A 

N/A 

5/25/00 

TDS 

160.1 

WATERG 

2 

mg/L 

581 

587 

1.0 

N/A 

N/A 

N/A 

5/31/00 

TSS 

160.2 

WATERG 

1 

mg/L 

0.5 

0.4 

22.2 

N/A 

N/A 

N/A 

5/31/00 

As+3 

APDC 

WATERG 

2 

mg/L 

<0.002 

<0.002 

UDL 

0.028 

0.0250 

112.0 

5/26/00 

As+5 

DIFF 

WATERG 

2 

mg/L 

0.104 

0.110 

5.6 

N/A 

N/A 

N/A 

6/05/00 

N02N03 

353.2 

WATERG 

1 

mg/L 

0.30 

0.30 

0.0 

1.47 

1.00 

117.0 

5/25/00 

P-TOT 

365.2 

WATERG 

1 

mg/L 

0.24 

0.22 

8.7 

0.73 

0.500 

98.0 

6/27/00 


LEGEND : 

RPD» a (ISAM - DOT j / ( ( SAM + DUP)/2) * 100) M in Duplicate indicates MSD. UD1 =* Both SAM t DOT not detected. 

SPI”'' - ADD column, A - Post Digest Spike; »R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added 

c ample 1: SVL SAM No.: 233785 Client Sample ID: NW-01-01-000524 *T 
QC Sample 2: SVL SAM No.: 233787 Client Sample ID: NW-01-01-000524 ~D 


6/27/00 lit: 
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SVL ANALYTICAL, INC. Quality Control Report 


Part II Duplicate and Spike Analysis 


Client : shepherd Miller Inc. 

i— QC SAMPLE ID 

ites't Method Matrix Units Result 

Duplicate 

Result RPD% 

SVL JOB No 

Matrix Spike 

Result SPK ADD %R 

:94485 

Test 

Date 

TURB 180.1 WATERG 3 

L NTU'S 

0.42 

0.43 J 2.4 

N/A N/A 

N/A 

5/26/00 


LEGEND ! 

RPD% * (ISAM - DUP | / ( (SAM + DUP)/2) * 100) M in Duplicate indicates USD. DDL a Both SAM & DUP not detected. 

SPIKE ADD column, A - Post Digest Spike; t A a Percent Recovery H/A a Mat Analyzed; R > 4S a Result more than 4X the Spike Added 

QC Sample Is SVL SAM No.: 233785 Client Sample ID: NW-01-01-000524 "'T 


6/27/00 11:10 
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Date: 07/13/00 
Page 1 - A 


Ms Chris Meyer 
SVL Analytical 
One Government Gulch 
Kellogg, ID 83837 


A 

Acculabs, Inc. 


CASE NARRATIVE 

Lab Job Number: 038471 SVL002 
Date Samples Received: 05/26/00 
Customer PO Number: 2000353 


The following samples were received at the laboratory: 

00-7*9278 Water 

00-A9279 Water 


The samples were received within EPA recommended holding 
times and in good condition. The radioactivity screen was 
performed at sample login, if required, and all results were 
within acceptable limits. If required, a pH screen confirmed 
that all Samples were preserved to acceptable pH levels. 
Samples were analyzed within holding times as prescribed by 
the analytical method. Exceptions to these statements, 
additional information and any analytical anomalies are noted 
below. 


The temperature of the samples upon arrival was 6 degrees C. 
Sections A, B and C of this report contain a total of V pages. 


O 

° Trudy L. Scott 

Laboratory Manager 


4663 Table Mountain drive. Golden, Colorado B0403-165Q 
TELEPHONE (303)277-9514 FAX (303)277-951 2 WWW.ACCULABS.CQM 
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Date: 07/13/00 
Page 1 - B 

REPORT OF ANALYSIS 


A 

Acculabs, Inc. 


Ms Chris Meyer 
SVL Analytical 
One Government Gulch 
Kellogg, ID 83837 


Lab Job Number: 038471 SVL002 
Date Samples Received: 05/26/00 
Customer PO Number: 2000353 


Acculabs Designation: 

Client Designation: 

Sample Location: CLIENT ID: 

Location II: 

Date/Time Collected 


00-A9278 

W233785 

NW-01 -01 -000524 

05/24/00 10:00 


Radiochemistry (results in pCi/L unless 

Uranium, total (rag/L) 

Gross Alpha, total 
Gross Beta, total 
Radium-226, total 
Radium-228, total 
Radon-222, total 


noted) : 

0.0019 
7 +/- 5 
12 +/- 4 
0.2 +/- 0.1 
0.9 +/- 0.7 
130 +/- 32 


Acculabs Designation: 

Client Designation: 

Sample Location: CLIENT ID* 
Location II: 

Date/Time Collected 


00-A9279 

W233786 

NW-03-01 -000524 
05/24/00 12:45 


Radiochemistry (results in pCi/L unless 

Uranium, total (mg/L) 

Gross Alpha, total 
Gross Beta, total 
Radium-226, total 
Radium-228, total 
Radon-222, total 


noted) : 

0.0018 
4 +/- 5 
17 +/- 5 
0.2 +/- 0.2 
0.6 +/- 0.6 
110 +/- 30 
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A 

Acculabs, Inc. 

Date: 07/13/00 
Page 2 - B 

REPORT OF ANALYSIS 


Ms Chris Meyer 
SVL Analytical 


Lab Job Number: 038471 SVL002 
Date Samples Received: 05/26/00 


Gross Alpha results are based on a Th-230 absorption curve. 

Gross Beta results are based on a Cs-137 absorption curve. 

Variability of the radioactive disintegration process (counting error) at the 95% confidence level 
is 1.96 sigma and the level of significance may exceed that of the reported analytical result. 

Scheduled sample disposal/return date: August 12, 2000. 


Y 0 


•W j - ii 


i. 


:oi:l 




Trudy L. SccJt 
Laboratory Manager 
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Date: 07/13/00 
Page 1 - A 

CASE NARRATIVE 

Ms Chris Meyer Lab Job Number: 038427 SVL002 

SVL Analytical Date Samples Received: 05/25/00 

One Government Gulch Customer PO Number: 2000349 

Kellogg, ID 83837 

The following samples were received at the laboratory: 

00-A9158 Water 

The samples were received within EPA recommended holding 
times and in good condition- The radioactivity screen was 
performed at sample login, if required, and all results were 
within acceptable limits. If required, a pH screen confirmed 
that all samples were preserved to acceptable pH levels. 

Samples were analyzed within holding times as prescribed by 
the analytical method. Exceptions to these statements, 
additional information and any analytical anomalies are noted 
below. 



The temperature of the samples upon arrival was 3 degrees C. 
Sections A, B and C of this report contain a total of ^ pages. 



Laboratory Manager 


4663 Table Mountain Drive, Golden, Colorado BC4D3-165Q 
Telephone (303)277-9514 Fax (303)277-951 Z WWW.ACCULABS.CG 
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Date: 07/13/00 
Page 1 - B 

REPORT OF 

Ms Chris Meyer 
SVL Analytical 
One Government Gulch 
Kellogg, ID 83837 

Acculabs Designation: 

Client Designation: 

Sample Location: CLIENT ID* 
Location II: 

Date/Time Collected 


A 

Acculabs, Inc. 


ANALYSIS 

Lab Job Number: 038427 SVL002 
Date Samples Received: 05/25/00 
Customer PO Number: 2000349 


00-A9158 

W233647 

CW-02-01 -000523 

05/23/00 9:30 


Radiochemistry (results in pCi/L unless 

Uranium, total (mg/L) 

Gross Alpha, total 
Gross Beta, total 
Radium-226, total 
Radium-228, total 
Radon-222, total 


noted) : 

0.0024 
6 +/- 5 
12 +/- 4 
0.3 +/- 0.2 
1.4 +/- 0.6 
64 +/- 21 


NOTES: 

Gross Alpha results are based on a Th-230 absorption curve. 

Gross Beta results are based on a Cs-137 absorption curve. 

Variability of the radioactive disintegration process (counting error) at the 95% confidence level 
is 1.96 sigma and the level of significance may exceed that of the reported analytical result. 

Scheduled sample disposal/return date: August 12, 2000. 


t AP. t /<r\ 


T Trudy L. Scott 
Laboratory Manager 
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Date: 07/13/00 
Page 1 - A 


Ms Chris Meyer 
SVL Analytical 
One Government Gulch 
Kellogg, ID 83837 



Acculabs, Inc. 

CASE NARRATIVE 

Lab Job Number: 038510 SVL002 
Date Samples Received: 05/31/00 
Customer PO Number: 2000361 


The following samples were received at the laboratory: 


00-A9381 Water 
00-A9382 Water 
00-A9383 Water 


The samples were received within EPA recommended holding 
times and in good condition. The radioactivity screen was 
performed at sample login, if required, and all results were 
within acceptable limits. If required, a pH screen confirmed 
that all samples were preserved to acceptable pH levels. 
Samples were analyzed within holding times as prescribed by 
the analytical method. Exceptions to these statements, 
additional information and any analytical anomalies are noted 
below. 


The temperature of the samples upon arrival was 14 degrees C. 


Sections A, 


B and C of 


this report contain a total of 


1 


pages . 



Laboratory Manager 


4663 Table Mountain Drive, Golden, Colorado SC4C3-165D 
TELEPHONE (303)277-951 4 Fax (303)277-951 Z WWW.ACCULABS.COM 
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Date: 07/13/00 
Page 1 - B 

REPORT OF 

Ms Chris Meyer 
SVL Analytical 
One Government Gulch 
Kellogg, ID 83837 

Acculabs Designations 
CLient Designation: 

Sample Location: CLIENT ID* 
Location II: 

Date/Tirne Collected 


A 

acculabs, Inc. 

ANALYSIS 

Lab Job Number: 038510 SVL002 
Date Samples Received: 05/31/00 
Customer PO Number: 2000361 

00-A9381 

W233992 

CW-01 -01-000525 

05/25/00 8:15 


Radiochemistry (results in pCi/L unless 

Uranium, total (mg/L) 

Gross Alpha, total 
Gross Beta, total 
Radium-226, total 
Radium-228, total 


noted) : 

0.0021 
-1 +/- 3 
7 +/- 3 
0.2 +/- 0.2 
1.2 +/- 0.7 


Acculabs Designation: 

Client Designation: 

Sample Location: CLIENT ID: 
Location II: 

Date/Time Collected 


00-A9382 

W233993 

CW-01 -02-000525 

05/25/00 8:15 


Radiochemistry (results in pCi/L unless noted): 


Uranium, total (mg/L) 0.0021 

Gross Alpha, total 9 +/- 5 

Gross Beta, total 7 +/- 4 

Radium-226, total 0.0 +/- 

Radium-228, total 0.5 +/- 


0.1 

0.6 


Acculabs Designation: 
Client Designation: 
Sample Location: CLIENT 
Location II: 

Date/Time Collected 


00-A9383 

W233994 

CW- 03-01 -000525 

05/25/00 13:30 


Radiochemistry (results in pCi/L unless 

Uranium, total (mg/L) 

Gross Alpha, total 
Gross Beta, total 
Radium-226, total 
Radium-228, total 


noted) : 

0.0021 
0 +/- 3 
7 +/- 4 
- 0.1 +/- 0.2 
1.2 +/" °- 5 
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Date: 07/13/00 
Page 2 - B 


A 

Acculabs, Inc. 


REPORT OF ANA1ISIS 


Ms Chris Meyer 
SVL Analytical 


Lab Job Number: 038510 SVL002 
Date Samples Received: 05/31/00 


Acculabs Designation: 

Client Designation: 

Sample location: CLIENT ID 

Location II: 

Date/Tirr.e Collected 


00-A9383 

W233994 

CW - 03-0 1-000525 
05/25/00 13:30 


NOTES: 

Gross Alpha results are based on a 7h-230 absorption curve. 

Gross Beta results are based on a Cs-137 absorption curve. 

Variability of the radioactive disintegration process (counting error) at the 95% confidence level 
is 1.96 sigma and the level of significance may exceed that of the reported analytical result. 

Scheduled sample disposal/return date: August 12, 2000. 



Laboratory Manager 
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Date: 05/31/00 
Page 1 - B 


Ms Chris Meyer 
SVL Analytical 
One Government Gulch 
Kellogg, ID 83837 

Acculabs Designation: 
Client Designation: 
Sample; Location: 
Location II : 
Date/Time Collected 


A 

Acculabs, Inc. 


REPORT OF ANALYSIS 

Lab Job Number: 038467 SVL002 
Date Samples Received: 05/26/00 


00-A9269 

CW-01-01-000525 

05/25/00 8:15 


Radiochemistry (results ia pCi/L unless noted): 

Radon-222, total 90 +/- 24 


Acculabs Designation: 
Client Designation: 
Sample Location: 
Location II: 

Date/Time Collected 


00-A9270 
CW-0 1-02-00052 5 

05/25/00 8:15 


Radiochemistry (results in pCi/L unless noted): 

Radon-222, total 89 +/- 24 


Acculabs Designation: 
Client Designation: 
Sample Location : 
Location II: 

Date/Time Collected 


00-A9271 
CW-0 3-01-000 52 5 

05/25/00 13:30 


Radiochemistry (results in pCi/L unless noted): 

Radon-222, total 120 +/- 28 


Acculabs Designation: 
Client Designation: 
Sample Location: 
Location II : 
Date/Time Collected 


00-A9272 

CW-04-01-000525 

05/25/00 15:00 


Radiochemistry (results in pCi/L unless noted): 

Radon-222, total 120 +/- 28 
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Date: 05/31/00 
Page 2 - B 

REPORT OF ANALYSIS 


A 

ACCULABS, INC. 


Ms Chris Meyer Lab Job Number: 038467 SVL002 

SVL Analytical Date Samples Received: 05/26/00 

Acculabs Designation: 00-A9272 

Client Designation: CW-04-01-000525 

Sample Location: 

Location II: 

Date/Time Collected 05/25/00 15:00 


NOTES: 

Variability of the radioactive disintegration process (counting error) at the 95% confidence level 
is 1.96 sigma and the level of significance may exceed that of the reported analytical result. 

Scheduled sample disposal/return date: June 30, 2000. 



Trudy L. Scott 
Laboratory Manager 
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Date: 07/19/00 
Page 1 - B 

REPORT OF 

Ms Chris Meyer 
SVL Analytical 
One Government Gulch 
Kellogg, ID 83837 

Acculabs Designation: 

Client Designation: 

Sample Location? •• 

Location II: 

Date/Time Collected •• 


A 

Acculabs, inc. 

ANALYSIS 

Lab Job Number: 038512 SVL002 
Date Samples Received: 05/31/00 
Customer PO Number: 2000363 


00-A9386 

W234064 CW-04-0 1-000526 


05/26/00 8:45 


Radiochemistry (results in pCi/L unless noted): 


Uranium, total (mg/L) 0.0022 

Gross Alpha, total 4 +/- 4 

Gross Beta, total 7 +/- 4 

Radium-226, total 0.1 +/- 0 

Radium-228, total 1.3 +/- 0 


1 

6 


Acculabs Designation: 
Client Designation: 
Sample Location: 
Location II: 
Date/Time Collected 


00-A9387 

W234065 


CW-04-03-000526 


05/26/00 10:30 


Radiochemistry (results in pCi/L unless noted): 

Uranium, total (mg/L) < 0.0001 

Gross Alpha, total 1 +/- 0 

Gross Beta, total 1 +/- 1 

Radium-226, total 0.1 +/- 0. 

Radium-228, total 0.7 +/- 0. 


1 

5 


NOTES: 

Gross Alpha results are based on a Th-230 absorption curve. 

Gross Beta results are based on a Cs-137 absorption curve. 

Variability of the radioactive disintegration process (counting error) at the 95'/. confidence level 
is 1.96 sigma and the level of significance may exceed that of the reported analytical result. 

Scheduled sample disposal/return date: August 18, 2000. 

Ty\h . Ck K 


Trudy L. Scott 
Laboratory Manager 
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Date: 07/19/00 
Page 1 - A 


Ms Chris Meyer 
SVL Analytical 
One Government Gulch 
Kellogg, ID 83837 


A 

Acculabs, Inc. 


CASE NARRATIVE 

Lab Job Number: 038512 SVL002 
Date Samples Received: 05/31/00 
Customer PO Number: 2000363 


The following samples were received at the laboratory: 

C0-A9386 Water 

00-A93S7 Water 


The samples were received within EPA recommended holding 
times and in good condition. The radioactivity screen was 
performed at sample login, if required, and all results were 
within acceptable limits. If required, a pH screen confirmed 
that all samples were preserved to acceptable pH levels. 
Samples were analyzed within holding times as prescribed by 
the analytical method. Exceptions to these statements, 
additional information and any analytical anomalies are noted 
below. 


The temperature of the samples upon arrival was 14 degrees C. 
Sections A, B and C of this report contain a total of 3 pages. 

T/> n/j o(. 

Trudy L. Scott 
Laboratory Manager 


4663 Table Mountain Drive, Golden, Colorado BD4D3-165D 
Telephone (303)277-951 4 Fax (303)277-951 2 WWW.ACCULABS.COM 
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Acculabs inc. 


Units: pCi /Blank 


Blank 


Accuiabs # 

Gross 

Gross 



38427 

Alpha 

Beta 

Ra-226 

Ra-228 


0.110 

0.243 

-0.012 

1.067 


+/- 

+!- 

+/- 

+/- 


0.772 

0.200 

0.089 

0.696 

LI 

+/- 

+/- 

+/- 

+/- 





■■■ 

Blank 

+/- 

+/- 

+/- 

+/- 

3 





Blank 

+/- 

+/- 

+/- 

+/- 

4 





Blank 

+/- 

+/- 

+/- 

+/- 

5 





Blank 




+/- 

6 





pm 

+/- 

+/- 

+/- 

+/- 

■ 





E 

+/- 



+/- 







Report of F8514 Rev. A 


SVL JOB#: 94467 


kpa 





-0.0357 

+/- 

0.00133 

B 





B 

M- 

+/- 

B 

+/- 

+1- 

+/- 

+/- 

B 

+/- 

+i- 

+/- 

+/- 

B 

+/- 

+/- 

+/- 

+/- 

+/. 

+/- 

+/- 

+/- 

+/- 

+/- 

+/- 

+/- 

+/- 

+/- 

+/- 

n 

+/- 

+/- 

+/- 

+/- 
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Accuiabs Inc. 


F8513 Rev. A 


Report of 
Replicate Analysis 


SVL JOB# : 94467 
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Acculabs tnc. 


F851 1 Rev. A 


Report of 

Matrix: water Decision Level Concentration 

Units: pCi/L *** kpa in uG/L 


Acculabs # 
38427 
9158 


Gross 

Alpha 

4.76 


Gross 

Beta 

Ra-226 

Ra-228 

Rn-222 

kpa 





Ki 

gnra 

■»»IW 




SVL JOB#: 94467 

CLIENT ID: CW-02-0 1-000523 
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Acculabs Inc. 


F8512 Rev A 


Report of 


Matrix: water 


Laboratory Control Sample 


Units: pCi/ml ** k pa in uG/L 


SVL JOB#: 94467 
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F8513 Rev. A 


Report of 
Replicate Analysis 


Matrix: water 


SVL JOB#: 94485 
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Acculabs Inc. 


F8511 Rev. A 


Report of 


Matrix: water 


Decision Level Concentration 


Units: pCi/L *** kpa in uG/L SVL JOB#: 94485 


Acculabs # 
38471 

Gross 

Alpha 

Gross 

Beta 

Ra-226 

Ra-228 

Rn-222 

kpa 








m.vzw 




EE1 

BTiBl 







9279 

MHEfcM 



KEHI 


MiliWJ 



































MMM 
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^M 
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CLIENT ID 


9278 NW-0 1-0 1-000524 

9279 NW-03-0 1-000524 
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Acculabs Inc. 


F8512 Rev A 


Report of 


Matrix: water 


Laboratory Control Sample 


Units: pCi/ml ** k pa in uG/L 


SVL JOB#: 94485 
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'oulabs Inc. 


Units: pCi /Blank 


Report of 
Blank Analysis 


F8514 Rev. A 


































Acculabs Inc. 

Matrix: water • 

Units: pCi/ml ** k pa in uG/L 


F8512 Rev A 

Report of 

Laboratory Control Sample 

SVL JOB#: 94504 


Acculabs # Gross Gross 

38510 Alpha Beta Ra-226 Ra-228 
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Acculabs Inc. 


Units: pCi /Blank 


Report of 
Blank Analysis 


F8514 Rev. A 
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F8513 Rev. A 


Report of 
Replicate Analysis 


Matrix: water 


SVL JOB#; 94504 
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'ilabs Inc. 


Matrix: water 


Report of 


Decision Level Concent 



CLIENT ID 
CW-0 1-0 1-000525 
CW-0 1-02-000525 
CW-0 3-0 1-000525 


9381 

9382 

9383 


F8511 Rev. A 


SVL JOB#: 94504 
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Acculabs Inc. F8512RevA 

Report of 

Matrix: water Laboratory Control Sample 


Units: pCi/mi ** k pa in uG/L svl job#: 94508 


Acculabs # 

Gross 

Gross 







38512 

Alpha 

Beta 

Ra-226 

Ra-228 





Actual 

36 

38 

2978 

2848.8 

30.06 

■ 



Value 

+/- 

+/- 

+/- 

+/- 

+/- 

D 

+/- 

+/- 

Calculated 

34 








Value 

+/- 



■Si 






3 

■ sn 




1 



% Recovery 

94.4% 

1EE3 


EEM 





Acculabs # 









Actual 

Value 

+/- 




+/- 

+/- 

+/- 

+/- 

Calculated 









Value 

+/- 



+/- 

+/- 

+/. 

+/- 

+/- 

% Recovery 









Calculated 









Value 

+/- 

+/- 

+/- 

+/- 

+/- 

+/- 

+/. 

+/. 
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ulabs Inc. 


Units: pCi /Blank 


Report of 
Blank Analysis 


F8514 Rev. A 


SVL JOB#: 94508 
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■ . 'jlabs inc. F8513 Rev. A 

Report of 
Replicate Analysis 

Matrix: water SVL J0B#; 94508 


Units: pCi/L ** kpa in uG/L RER = Relative Error Ratio 

Acceptance Criteria RER <=1 

Accufabs # 
38512 

Gross 

Alpha 

Gross 

Beta 

Ra-226 

Ra-228 

kpa 





9702 

8.900 

+/- 

6.11 

12.23 

+/- 

3.64 

+/- 

+/- 

+/- 

+/- 

+/- 

+/- 

+/- 

9702R 

15.910 

+/- 

6.51 

14.08 

+/- 

4.2 

+/- 

+/- 

+/- 


+/. 

+/- 

+/- 

RER 

■ ' a 











+/- 

0.08 

+/- 

0.092 

+/- 



+/- 






0.033 

+/- 

0.126 

+/- 


+/- 

+/ - 


+/- 







■ 







+/- 




+/. 

+/- 

+/- 


□ 

+/- 

+/- 

li^U 



+/. 

+/. 

+/- 













+/- 

+/- 

+/- 

1.2187 

+/- 

0.0368 





9535R 

+/- 

+/- 

+/- 

+/- 

1.1987 

+/- 

0.0364 




+/. 

IsaiMSf 






■MM 

■ 
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/ 'ilabs Inc. F8511 Rev. A 

Report of 

Matrix: water Decision Levei Concentration 


Units: pCi/L kpa in uG/L svl job#: 94508 


Acculabs # 
38512 

Gross 

Alpha 

Gross 

Beta 

Ra-226 

Ra-228 









9386 

4.51 

2.63 

0.146 

0.36 

lilihfiVI 








9387 

instill 

0.5 
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CLIENT IP 

9386 CW-04-0 1-000526 

9387 CW-04 -03-000526 
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■ AAL 

? ENVIRONMENTAL 
LLC 


Final 


Spa rics Office 
1500 Glendale Ave. 
Nevada 89431 
Box 11530 
Reno NV 89510 
(775)356-0606 
Fax 

(775) 356-1413 


REPORT OF ANALYSIS 


Client: 

Project: 

AAL Ref: 

Report Date: 

Samples received by: 
Date Received: 

Time Received: 
Conditions: 


City of Fallon do Shepherd-Miller Inc. 

Tim Runnelfs 


EV5466 
08-10-00 
K.McCrea 
05-23-00 
3:51 p.m. 

Sample was delived to lab in good condition by T. Runnells. 
Temperature upon reception was 19.3C. 


Samples Received: 1 water sample for analysis as requested 

Data package to include spike results 


Sample Labeled: 
CW-02-0 1 -000523 


NOTE: See attached sheet for QA/QC for all analysis performed using EPA300.0. 


TO* report is applicable only to the sample received by the laboratory. The Gabillty of the laboratory is United lo the amoir* paid for thi* report TO* report 
a for the exclusive use o< the diem to whom it is addressd and upon the conditJcn mat the diem assumes aa RabSty for the further datnbubon of the report or its contents. 
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£B£?/r. C2y of fsircneToT 

ANALYSIS PERFORM'D BY AAL ENVIRONMENTAL LLC - W 


SAMPLE 10 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 



DETECTION 
- UMIT 

EPA 

METHOD 

ANALYSIS 

DATE 

CW-02-01 -000523 

ALKALINITY, TOTAL 

mg/l 

1 


115 

1 

APHA232Q8 

05/30/00 

CW-02-01-000523 

ALKALINITY, BICARBONATE 

mg/L 

1 


73 

1 

APHA232GB 

05/30/00 

CW-02-01-000523 

ALKALINITY, CARBONATE 

mg/L 

1 


42 

1 

APHA232QB 

05/3000 

CW-02-01-000523 

ALKALINITY, HYDROXIDE 

mg/L 

1 


ND 

1 

APHA2320B 

05 / 30/00 

CW-02-0 1 -GCG523 

ALUMINUM 

mg/L 

4 

< 

0.020 

0.020 

200.7 

0524/D0 

CW-02-01 -0QG523 

antimony 

mg/L 

4 

< 

0,003 

0,003 

200.8 

06/15/00 

CW-02-01-000523 

ARSENIC 

mg/L 

4 


0.105 

0.005 

200.8 

06/13/00 

CW-02-01 -00G523 

ARSENIC 

mg/l 

12 


0,139 

0.005 

200.8 

06/13/00 

CW-02-01 -QG0523 

ARSENIC 

rrgrL 

5 


0.132 

0.005 

200.8 

06/13/00 

CW-02-01 -000523 

ARSENIC 

mg/L 

11 


0.108 

0.005 

200.7 

06/13/00 

CW-02-01 -000523 

ARSENIC <IS) 

mg/L 

10 

< 

0.005 

0.005 

200.7 

0524X10 

CW-02-01 -000523 

BARIUM ‘ 

mg/L 

4 

< 

0.020 

0.020 

200.7 

0524/00 

CW-02-01 -000523 

BERYLLIUM 

mg/L 

4 

< 

0,002 

0.002 

200.7 

0524/00 

CW-02-01 -000523 

CADMIUM 

trtg/L 

4 

< 

0.002 

0.002 

200.8 

06/13/00 

CW-02-01-000523 

CALCIUM 

mg/L 

t 


1.72 

0.5Q 

200.7 

06/06/00 

CW-02-01 -000523 

CHLORIDE 

mg/L 

1 


86.4 

0.2 

300.0 

05/26/00 

CW-02-01 -0C0523 

CHROMIUM 

mg/L 

4 

< 

0.005 

0.005 

200.7 

0524/00 

pW-02-01-000523 

CHROMIUM 

mg/L 

f 

< 

0005 

0.005 

200.7 

06/10/00 

CW-02-01 -000523 

COLOR -APPARENT 

C.U. 

1 


0-5 

5 

APHA212QB 

06/01/00 

CW-02-01-000523 

COPPER 

mg/L 

4 

< 

0.010 

0.010 

200.7 

0524/00 

CW-02-01-000523 

FLUQR10E 

mg/L 

1 


0.6 

0.1 

30Q.Q 

0524/Q0 

CW-02-01-000523 

IRON 

mg/L 

4 

< 

0.020 

0.020 

200.7 

0524/00 

CW-02-01-000523 

LEAD 

mg/L 

4 

< 

0.007 

0.007 

200.8 

06/15/00 

CW-02-O1-.0C0523 

MAGNESIUM 

mg/L 

1 


0.59 

0.19 

200.7 

06/06/00 

CW-02-01-000523 

MANGANESE 

mg/l 

4 

< 

0.005 

0.005 

200.7 

0524/00 

CW-02-01-000523 

MERCURY 

mg/L 

4 

< 

0.0005 

0.0005 

245.1 

06/05/00 

QW-Q2-01-0CQ523 

NICKEL 

mg/L 

4 

< 

0.020 

0.020 

200.8 

06/15/00 

CW-02-01-000523 

NITRATE /NITRITE as N 

mg/L 

3 

< 

2.0 

2.0 

ko.o 

06/13/00 

CW-02-01-000523 

NITRATE as N 

mg/L 

1 , 


0.4 

0.1 

300.0 

0524/00 

CW-02-01-000523 

NITRITE as N 

mg/L 

1 

< 

0.1 

0.1 

300.0 

0524X50 

CW-02-01-000523 

pH 

S.U. 

1 


9.34 

0.01 

APHA4500H+B 

0523/00 

CW-02-01-000523 

POTASSIUM 

mg/L 

1 


10.7 

0.10 

200.7 

06/06/00 

CW-02-01-000523 

SELENIUM 

mg/L 

4 


0.017 

0.010 

200.8 

06/13/00 

CW-02-01-000523 

SILICA ' 

mg/L 

1 


33.0 

0.025 

200.7 

06/06/00 

CW-02-01-000523 

SILVER 

mg/L 

4 

< 

0.010 

0.010 

200.8 

06/13/00 

CW-02-01-000523 

SODIUM 

mg/L 

1 


220 

0.50 

200.7 

06/06/00 

CW-02-01-000523 

' SUlFATE 

mg/L 

1 


'82.1 

0.4 

‘300.0 

0524/00 

CW-02-01-000523 

TDS 

mg/L 

1 


544 

10 

APHA2540C 

0526/00 

CW-02-01-000523 

THALLIUM 

mg/L 

4 


0002 

0.001 

200.8 

08/1 3/QQ 

CW-02-01-000523 

TSS ‘ • 

mg/L 

1 

< 

2 

2 

APHA2540D 

0526/00 

CW-02-01-000523 

TURBIDITY 

NTU 

1 


0.4 

0.1 

APHA21308 

0524/00 

CW-02-01-000523 

ZINC 

mg/L 

4 

< 

0,950 

0.050 

200.7 

0524/00 

CW-02-01-000523 

GROSS ALPHA* 

pCI/L 

7 


7+/- 5 

6 

1,2, 3, 4, 6. 7, 8 

05/31/00 

CW-02-01-000523 

GROSS BETA* 

pCi/L 

7 


13*/- 4 

3 

1.2,3, 4,8,7, 8 

05/31/00 

CW-02-01-000523 

RADIUM 223* 

pea 

3.3 


Q.t +/- 0.1 

0.5 

1.2. 3,4, 5, 8, 9 

0627/00 

CW-02-01-000523 

RADIUM 223* 

pea 

8.9 


0.9+/- 0.6 

0.3 

1,2, 3, 8 

06/07/00 

CW-02-01-000523 

URANIUM* 

pea 

8.9 


0.0008 

0.0001 

16 

06/01/00 

CW-02-01-000523 

RADON* 

mg/L 



45+/- 18 

38 

4.5 

05-24-00 


*See attached list of method references 
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ANIONS 6,92 

%DIFFERENC£ 9.06 

Kart W. McCrea 
Laboratory Director 
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ANALYSIS PERFORME 



I 


SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 


DETECTION 

UMIT 

EPA 

METHOD 

ANALYSIS 

DATE 

CW-02-01 -000523 

SELENIUM 

mg/L 

4 

0.019 

0.010 

200.8 

08/08/00 

CW-02-01-000S23 

THALLIUM 

mg/L 

4 < 

0.001 

0.001 

200.8 

08/08/00 


Re-analyzed per client request 


(Ou.0 

Karl W. McCrea 
Laboratory Director 
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BY AAL ENVIRONMENTAL 



* EPA30Q.Q AryCDS - 'Result* represents portion contributed by sample for LFM analysis. 
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J AAL 
r ENVIRONMENTAL 
LLC 


Sparks Office 
1500 Glendale Ave. 
Nevada 83431 
Box 11530 
Reno NV 83510 
(775)358-0606 
Fax 

(775) 356-1413 


REPORT OF ANALYSIS 


Client: 

Project: 

AAL Ref: 

Report Date: 
Samples received by: 
Date Received: 

Time Received: 
Conditions: 


City of Fallon c/o Shepherd-Miller Inc. 

Tim Runnetis 


EV5469 
08-10-00 
K.McCrea 
05-24-00 
4:20 p.m. 

Samples were delived to lab in good condition by T. Runnells. 
Temperature upon reception was 19.6C. 


Samples Received: 


2 water samples for analysis as requested 


Samples Labeled: 

NW-01-01-000524 
NW-03-0 1-000524 


Thi# report is applicable ortiy to the sample received by the laboratory. The liatxMy o< the laboratory la limited to the amount paid far tha report This report 
is tor the aacJusivs use of the client to whom it a odcXessd and the condition that the client a**xnes al liability far the hxther distribution of the report or its contents. 
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SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 



DETECTION 

LIMIT 

EPA 

METHOD 

NW-01 -01-CQ0524 

ALKALINITY, TOTAL 

mg/l 

1 


248 

1 

APHA2320B 

NW-01 -01 -000524 

ALKALINITY, BICARBONATE 

mg/L 

1 


184 

1 

APHA23208 

NW-01-Q1 -000524 

ALKALINITY. CARBONATE 

mn 

1 


82 

1 

APHA2320B 

NW-01 -01-000524 

ALKALINITY, HYDROXIDE 

mg/L 

1 


ND 

t 

APMA23203 

NW-01 -51-000524 

ALUMINUM 

mg/l 

4 

< 

0.020 

0.020 

200.7 

NW-Qt-01-000524 

ANTIMONY 

mg/l 

4 


0.01 S 

0.003 

200.8 

NW-01-01-000524 

ARSENIC 

mg/l 

4 


0.148 

0.005 

200.8 

NW-01-01-000524 

ARSENIC 

mg/l 

12 


0.124 

0.005 

200.8 

NW-01-01-000524 

ARSENIC 

mgsl 

5 


0.117 

0.005 

200,8 

NW-01-01-000524 

ARSENIC 

mg/l 

11 


0.117 

0.005 

200.7 

NW-01-01-000524 

ARSENIC (!H> 

010/1 

10 

< 

0.005 

0,005 

200.7 

NW-01-01-000524 

BARIUM 

mg/L 

4 

< 

0.020 

0.020 

200.7 

NW-01-01-000524 

BERYLLIUM 

mg/l 

4 

< 

0.002 

0.002 

200.7 

NW-01 -01-00fS24 

CADMIUM 

mg/l 

4 

< 

0.002 

0.002 

200.3 

NW431-01-Q00524 

CALCIUM 

mg/L 

1 


1.10 

050 

200.7 

NW-01-01-000524 

CHLORIDE 

mg/L 

1 


102 

0.2 

300.0 

NW-01-01-000524 

CHROMIUM 

mg/l 

4 

< 

0.005 

0.005 

200.7 

NW-01-01-000524 

CHROMIUM 

mg/L 

5 

< 

0.005 

0.005 

200.7 

NW-01-01-000524 

COLOR. APPARENT 

C.li. 

1 


(15 

5 

APHA2120S 

NW-01-01-000524 

COPPER 

mg/l 

4 

< 

0.010 

0.010 

200.7 

NW-01-01-000524 

FLUORIDE 

mg/L 

1 


o.a 

0.1 

300.0 

NW-Q1-O1-OG0524 

IRON 

mg/L 

4 

< 

0.020 

0.020 

200.7 

NW-01-01-000524 

LEAD 

mg/L 

4 

< 

0.007 

0.007 

200.8 

NW-01-01-000524 

MAGNESIUM 

mg/L 

1 


0.56 

0.10 

200.7 

NW-01-01-000524 

MANGANESE 

mg/L 

4 

< 

0.005 

0.005 

200.7 

NW-01-01-000524 

MERCURY 

mg/L 

4 

< 

0.0005 

0.0005 

. 245.1 

NVW1 -01-000524 

NICKEL 

mg/L 

4 

< 

0.020 

0.020 

200.8 

NW-01-01-000524 

NITRATE /NITRITE as N 

mg/L 

3 

K 

2.0 

2.0 

300.0 

NW-01-01-000524 

NITRATE as N 

mg/L 

1 


0.5 

0.1 

300.0 

NW-01-01400524 

NITRITE as N 

mg/L 

1 

< 

0.1 

0.1 

300.0 

NW-O1-01-CCO524 

pH 

s.u. 

1 


9.45 

0.01 

APHA4500H+B 

NW-01-01-000524 

PCTA3SIUM 

mg/l 

1 


12.8 

0,10 

200.7 

NW-01-01-000524 

SELENIUM 

mg/l 

4 


0.076 

0.010 

2GC.8 

NW-01-01-000524 

SILICA 

mg/L 

1 


30.0 

0.C25 

200.7 

NW-01-01-000524 

SILVER 

mg/l 

4 

< 

0.010 

0.010 

200.8 

NW-01-01-000524 

SODIUM 

mg/L 

1 


270 

0,50 

200.7 

NW-01-01-000524 

SULFATE 

mg/L 

1 


91.4 

0.4 

300.0 

NW-01-01-000524 

TDS 

mg/L 

1 


612 

10 

APHA2540C 

NW-01-01-000524 

THALLIUM 

mg/L 

4 


0.002 

0.001 

200.6 

NW-01 -01-OOOS24 

TSS 

mg/l 

1 

< 

2 

2 

APHA2540D 

NW-01-01-000524 

TURBIDITY 

NTU 

1 


0.1 

0.1 

APHA2130B 

NW-01-01-000524 

ZINC 

mg/L 

4 

< 

0.050 

0.050 

200.7 

NW-01-01-000524 

GROSS ALPHA 

pCi/L 

7 


5+M 

5 

U3,W,3* 

NW-01-01-000524 

GROSS BETA 

pCi/L 

7 


7+/- 4 

3 

1,2, 3, 4,8, 7.8* 

NW-01-01-000524 

RADIUM 223 

pCi/L 

8.9 


0.0+/- 0.1 

0.4 

1.2, 3.4,5, 8,9* 

NW-01-01-000524 

RADIUM 223 

pCi/L 

8.9 


0.9 +/- .6 

0.3 

1, 2,3,8* 

NW-01-01-000524 

URANIUM 

pCi/1 

8.9 


0.0018 

0.0001 

16* 

NW-01-01-000524 

RADON 

pCi/L 



150+/- 33 

64 

4,5* 


'See attached list of method references 
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ANALYSIS 

DATE 


05/31/00 

05/31/00 

05/31/00 

05/31/00 

00/06/00 

06/13/00 

06/13/00 

06/13/00 

05/13/00 

05/25/90 

0S/25/00 

06/05/00 

06/05/00 

08/13/00 

05/26/00 

05/26/00 

06/06/00 

06/15/00 

05/26/00 

oe/cs/oo 

05/25/00 

06/00/00 

06/15/00 

05/20/00 

06/06/00 

06/05/00 

06/13/00 

8/13/00 

05/25/00 

05/25/00 

05/24/00 

05/26/00 

08/13/00 

05/26/00 

08/13/00 

05/28/00 

05/26/00 

05/28/00 

06/13/00 

05/26/00 

05/25/00 

06/08/00 

07/18/00 

07/18100 

07/06/00 

06/07/00 

06/17/00 

05-27-00 


AAL 

ENVIRONMENYAl 

ILC 


SAMPLE D 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 



DETECTION 

LIMIT 

ERA 

METHOD 

ANALYSIS 

DATE 

NW-03-O1-0C0524 

AimJNITY, TOTAL 

mg/L 

1 


247 

1 

APHA2320B 

05/31/00 

NYY-03-01-OCC524 

ALKALINITY, BICARBONATE 

ntg/L 

1 


183 

1 

APHA2320B 

05/31/00 

NW-03-0 1 -0CQ524 

ALKALINITY, CARBONATE 

mg/L 

1 


64 

1 

APHA2320B 

05/31/00 

NW-03K5 1 -QC0524 

ALKALINITY, HYDROXIDE 

mg/L 

1 


ND 

1 

APHA2320B 

05/31/00 

NW-03-01-0C0524 

ALUMINUM 

mg/L 

4 

■< 

0.020 

0.020 

200.7 

06/36/00 

NW-03-01-000524 

ANTIMONY 

mg/L 

4 


0.036 

0.003 

200.? 

06/13/00 

NW-03-01 *000524 

ARSENIC 

mg/L 

4 


0,118 

0.005 

200.3 

06/13/00 

NW-03-01 -0C0524 

ARSENIC 

mg/L 

12 


0.125 

0.005 

200.8 

06/ 13/00 

NW-03-01-000524 

ARSENIC 

mg/L 

5 


0.118 

0.005 

200.8 

06/13/00 

NW-03-0 1 -0C0524 

ARSENIC 

mg/L 

11 


0.118 

0.005 

200.7 

05/25/00 

NW-03-01 -0C0524 

ARSENIC Ott) 

mg/L 

10 

< 

0.005 

0.005 

200.7 

05/25/00 

NW-03-01 -0CG524 

BARIUM 

mg/L 

4 

< 

0.020 

0.020 

200.7 

06/06/00 

NW-03-01 -000524 

BERYLLIUM 

mg/L 

4 

< 

0,002 

0.002 

200.7 

06/06/00 

NW-03-01 -OC0524 

CADMIUM 

mg/L 

4 

< 

0.002 

0.002 

200.8 

06/13/00 

NW-03-G1-0C0S24 

CALCIUM 

mg/L 

1 


0.S2 

0.50 

200.7 

05/26/00 

NW-03-01 -0C0524 

CHLORIDE 

mg/L 

1 


103 

0.2 

300.0 

05/26/C0 

NW-03-01 -0C0524 

CHROMIUM 

mg/L 

4 

< 

0.005 

0005 

200.7 

06/06/00 

NW-03-01 -0C0524 

CHROMIUM 

mg/L 

5 

< 

0.005 

0.005 

200.7 

06/15/00 

NW-03-01 -0C0524 

COLOR -APPARENT 

C.U. 

1 


5-10 

5 

APHA21208 

05/26/00 

.NW-03-01 -000524 

COPPER 

mg/L 

4 

< 

0.010 

0.010 

200.7 

06/06/00 

NW-03-01 -000624 

FLUORIDE 

mg/L 

1 


0.7 

0.1 

300.0 

05/25/00 

NW-03-01 -0C0524 

IRON 

mg/L 

4 

< 

0.020 

0.020 

200.7 

06/06/00 

NW-03-01 -000524 

LEAD 

mg/L 

4 

< 

0.007 

0.007 

200.8 

06/13/00 

NW-G3-Q1-QCQ524 

MAGNESIUM 

mg/L 

1 


0.55 

0.1 G 

200.7 

05/26/00 

NW-03-01-000524 

MANGANESE 

mg/L 

4 

< 

0.005 

0,005 

200.7 

06/06/00 

NW-03-01-000524 

MERCURY 

mg/L 

4 

< 

0.0C05 

0.0005 

245,1 

06/05/00 

NW-03-01-000524 

NICKEL 

mg/L 

4 

< 

0.020 

0,020 

200.8 

08/13/00 

NW-03-01-000524 

NITRATE /NITRITE as N 

mg/L 

3 

< 

2.0 

2.0 

300.0 

06/18/00 

NW-03-01 -000524 

NITRATE as N 

mg/L 

1 


0.5 

0.1 

300.0 

05/25/00 

NW-03-01-000524 

NITRITE as N 

mg/L 

1 

< 

0.1 

0.1 

300.0 

05/25/00 

NW-03-01-000524 

pH 

Si}. 

1 


9.43 

0.01 

APHA45QCM+B 

05/24/00 

NW-03-01-000524 

POTASSIUM 

mg/l 

1 


IIS 

0.10 

200,7 

06/14/00 

NW-03-01-000524 

SELENIUM 

mg/L 

4 


0.043 

0.010 

200.8 

06/13/00 

NW-03-01-000524 

SILICA 

mg/L 

1 


33.6 

0.025 

200.7 

05/26/00 

NW-03-01-000524 

SILVER 

mg/L 

4 

< 

0.010 

0.010 

200.8 

06/13/00 

NW-03-01-000524 

SODIUM 

mg/L 

1 


268 

0.50 

200.7 

05/26/00 

NW-03-01-000524 

SULFATE 

mg/L 

1 


92.8 

0.4 

300.0 

05/26/00 

NW-03-01-000524 

TDS 

mg/L 

1 


608 

10 

APHA2540C 

05/26/00 

NW-03-01-000524 

THALLIUM 

mg/L 

4 

< 

0.001 

0.001 

200.8 

06/13/00 

NW-03-01 -000524 

TSS 

mg/L 

1 

< 

2 

2 

APHA2540D 

05/26/00 

NW-03-01-000524 

TURBfDtTY 

NTU 

1 


0.1 

0.1 

APHA2130B 

05125100 

NW-03-01-000524 

ZINC 

mg/L 

4 


0.060 

0,050 

200.7 

06/06/00 

NW-03-01-000524 

GROSS ALPHA 

pCi/L 

7 


5 +/*4 

5 

1,2, 3,4, 6, 7,8’ 

07/18/00 

NW-03-01-000524 

GROSS BETA 

pCi/L 

7 


9+/- 4 

3 

1,2.3, 4.6, 7, 8* 

07/18/00 

NW-03-01 *000 524 

RADIUM 226 

pCi/L 

8,9 


0.0+/- 0.1 

0.3 

1,2,3, 4, 5,8, 9* 

07/06/00 

NW-03-01-000524 

RADIUM 228 

pCi/L 

8,9 


0.5+/- 0.5 

0.3 

1 >2,3,8* 

06/07/00 

NW-03-01 -000524 

URANIUM 

pCi/L 

8,9 


0.0020 

0.0001 

16* 

06/17/00 

NW-03-01-000524 

RADON 

pCi/L 



110+/- 27 

54 

4.5* 

05-27-00 


’See attacned list of method references 
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CLIENT C-V>r°ltoi9 L. 

Anrt - TinRjr-Ll. 


ANALYSIS PERFORMED BY AAL ENVIRONMENTAL LLC - NV00040 


mm 


mmsmm 


BOTTLE DETECTION EPA ANALYSIS 

SAMPLE ID PARAMETER UNITS NUMBER LIMIT METHOD DATE 

NW-01 -01 -000524 SELENIUM mg/L 4 < 0.010 0.010 200.8 08/08/00 

NW-01-01 -000524 THALLIUM mg/L 4 < 0.001 0.001 200.8 08/08/00 


Re-analyzed per client request. 


SAMPLE ID 


BOTTLE 

PARAMETER UNITS NUMBER 


DETECTION EPA 
LIMIT METHOD 


ANALYSIS 

DATE 


NW-03-01-0 00524 SELENIUM mg/L 4 < 0.010 0.010 200.8 08/08/00 

NW-03-01-000524 THALLIUM mg/L 4 < 0.001 0.001 200.8 08/08/00 


Re-analyzed per client request. 



Laboratory Director 


wport * appficabto only So lha umpt* hmm« by #ia laboratory. Th* SaMity al tba laboratory it imtad to tba amccrt paid for th« raport TM» raport 
lha axduaiva ua« of iba cdant so atam i( ia addraud and upon e« ccreSben thattba cSartaaauflaa a* tiabtty forth# furlhar tSatnbubon o« tha raport oriti canlana. 
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■ AAL 

, ENVIRONMENTAL 
LLC 


Final 


Sparks Office 
1500 Glendale Ave. 
Nevada 89431 
Box11S30 
Reno NV 89510 
(775)356-0606 
Fax 

(775) 356-1413 


REPORT OF ANALYSIS 


Client: 

Project: 

AAL Ref: 

Report Date: 

Samples received by: 
Date Received: 

Time Received: 
Conditions: 


City of Fallon c/o Shepherd-Miller Inc. 
Tim Runnells 


EV5480 
08-11-00 
K.McCrea 
05-25-00 
5:25 p.m. 

Samples were delived to lab in good condition by T. Runnells. 
Temperature upon reception was 18.6 


Samples Received: 3 water samples for analysis as requested 

Data package to include replicate 
1 water sample for Radon analysis 


Samples Labeled: 

CW-01-01-000525 
CW-01 -02-000525 
CW-03-0 1 -000525 
CW-04-0 1 -000525 


TO* report i* appScaWa only to the JampI* .-ecwvad Sy the iaboratory. TO* NsSifity of the iatenaory a Smiled to the amount asks for this report. Thu report 
•*'*«* wAotire u» of tfto client to whom 4 a addreaaa ana upon the ctxxttion that the d*« attunes afllia^fwfrwf^ of Ih* report Or its contents. 
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^llENT. $ Crty ofFaL'o^e&Sha^SSffcSfc? toe,'" 

m.® EF- D-C-3C |||g 

‘ANALYsipfeoMif^^^VIRO^ENTAl LLC ‘ • N 

SAMPLE® PARAMETER UNITS 

BOTTLE 

NUMBER 

: ■ 

Ip 

DETECTION 

LIMIT 

PSa. 

METHOD 

ANALYSIS 

DATE 

CW-01-01-000525 

ALKALINITY, TOTAL 

mg/L 

1 


223 

1 

APHA232QS 

<35/31/00 

CW-01 -01-000525 

ALKALINITY, BICARBONATE 

mg/L 

1 


170 

1 

APHA2320B 

05/31/CO 

CW-01 -0 1-00032 5 

ALKALINITY, CARBONATE 

mg/L 

1 


53 

1 

APHA23208 

05/31/00 

CW-01-31 -000525 

ALKALINITY, HYDROXIDE 

mg/L 

1 


ND 

1 

APHA2320B 

05/31700 

CW-01-01-000525 

ALUMINUM 

mg/L 

4 


0.024 

0.020 

200.7 

mmm 

CW-01 -01 -CC0525 

ANTIMONY 

mg/L 

4 

< 

0.003 

0.003 

200.8 

06/15/00 

CW-01-01-0CC525 

ARSENIC 

mg/L 

4 


0.114 

0.005 

2<X3,S 

06/13/00 

CW-01 *01 -0C0525 

ARSENIC 

mg/L 

12 


0.114 

0,005 

200.8 

06/13/00 

CW-01-01-000525 

ARSENIC 

mg/L 

5 


0.113 

0.005 

200.8 

oe/13/co 

CW-01 -01-GCG525 

ARSENIC 

mg/L 

11 


0.1C9 

0.055 

200.7 

06/06/00 

CW-01-01-OC0525 

ARSENIC flit) 

mg/L 

10 

< 

0.0C5 

0.005 

200.7 

06/06/00 

CW-01 -01-000525 

BARIUM 

mg/L 

4 

< 

0.020 

0.020 

200.7 

08/06/00 

CW-01 -01-000525 

BERYLLIUM 

mg/L 

4 

< 

0.002 

0.002 

200.7 

08/06/00 

CW-31-01-OCQ525 

CADMIUM 

mg/L 

4 

< 

0.002 

0.002 

200.8 

06/13/00 

CW-01-01-0CO525 

CALCIUM 

mg/L 

1 


1.37 

0.50 

200.7 

06/06/00 

CW-01-01-000525 

CHLORIDE 

mg/L 

1 


98.1 

0.2 

300.0 

06/18/00 

CW-01-Q1-GC0525 

CHROMIUM 

mg/L 

4 

< 

0.005 

0.005 

200.7 

mmm 

CW-01-01-000525 

CHROMIUM 

mg/L 

5 

< 

O.COS 

0.005 

200,7 

06/06/00 

CW-01-01-00GS25 

COLOR -APPARENT 

e.u. 

1 


5-10 

s 

APHA2120B 

05/26/00 

CW-01-01-000525 

COPPER 

mg/L 

4 

< 

0.010 

0.010 

200.7 

06/06/00 

CW-01-01-000525 

FLUORIDE 

mg/L 

1 


0.6 

0.1 

300.0 

mmm 

CW-01-01-000525 

IRON 

mg/L 

4 

< 

0.020 

0.020 

200.7 

06/14/00 

CW-01-01-000525 

LEAD 

mg/L 

4 

< 

0.007 

0.007 • 

200.8 

06/13/00 

CW-01-01-000525 

MAGNESIUM 

mg/L 

1 


0.57 

0.10 

200.7 

06/06/00 

CW-01 -01-000525 

MANGANESE 

mg/L 

4 

< 

0.005 

Q.0Q5 

200.7 

06/06/130 

CW-01-01-000525 

MERCURY 

mg/L 

4 

< 

Q.OCOS 

0.0CQ5 

245.1 

<msm 

CW-01-01-000525 

NICKEL 

mgA. 

4 

< 

0.020 

0.020 

200.8 

06/13/00 

CW-01-01-000525 

NITRATE /NITRITE as N 

mg/L 

3 


2.0 

2.0 

30013 

06/18/00 

CW-01-01-000525 

NITRATE as N 

mg/L 

1 


0.4 

0.1 

300.0 

05/26/00 

CW-01-01-000525 

NITRITE as N 

mg/L 

1 

< 

0.1 

0.1 

300.0 

05/26/00 

CW-01-01-000525 

pH 

3.U. 

1 


9.50 

0.01 

APHA4500H+B 

06/26/00 

CW-01-01-000525 

POTASSIUM 

mg/L 

1 


10.7 

0.10 

200.7 

06/06/00 

CW-01-01-000525 

SELENIUM 

mg/l 

4 


0.023 

0.010 

200.8 

06/15/00 

CW-01-01-000525 

SILICA 

mg/L 

1 


34.2 

0.025 

200.7 

0S/C6/GQ 

CW-01-01-000525 

SILVER 

mg/L 

4 

< 

0.010 

0.010 

200.8 

06/13/00 

CW-01-01-000525 

SODIUM 

mg/L 

1 


220 

0.50 

200.7 

06/C6/00 

CW-01-01-000525 

SULFATE 

mg/L 

1 


33.6 

0.4 

300.0 

05/26/00 

CW-01-01-000525 

TDS 

mg/L 

1 


514 

to 

APMA254CC 

05/30/00 

CW-01-01-000525 

THALLIUM 

mg/L 

4 

< 

0.001 

0.001 

200.8 

06/13,00 

CW-01-01-000525 

T33 

ingrL 

1 

< 

2 

2 

APHA254CD 

05/26/00 

CW-01-01-000525 

TURBIDITY 

NTU 

1 


0.5 

0.1 

APHA2130S 

05/26/00 

CW-01-01-000525 

ZINC 

mg/L 

4 

* 

0.050 

0.05C 

200.7 

06/06/00 

CW-01-01-000525 

GROSS ALPHA* 

pCi/L 

7 


6+/- 5 

5 

1,2, 3, 4, 6, 7, 8 

orna'oo 

CW-01-01-000525 

GROSS BETA* 

pCi/L 

7 


13 +M 

2 

1,2, 3, 4, 6, 7.8 

07/18/00 

CW-01-01-000525 

RADIUM 226* 

pci/l 

8,9 


00+/- 0.1 

0.1 

1,2, 3, 4, 5, 8,9 

06/20/00 

CW-01-01-000525 

RADIUM 228* 

pCi/L 

8,9 


0.0 +/- 0.5 

0.3 

1,2.3, 8 

06/13/00 

CW-01-01-000525 

URANIUM* 

mg/L 

8,9 


0.0021 

G.CQOf 

18 

06/17/03 

CW-01-01-000525 

RADON* 

pCi/L 



S9+/-24 

4S 

4,5 

05-27-00 


'See attached &J of method references 


CATIONS 

ANIONS 

%DIFFERENCE 


9.96 

9J24 

1.89 


KarlW.McCrea 
laboratory Director 

'I* wpart * apeacaM erty tts a» aatipW wmc by aw ladanitaiy. Tn* taoMy ot s* Umny « » »w jmou* (XmS for St* r*p*t 1>i» raped 

'«tN» cjMrtttintomA # *MrwBd urei ue»l *• corWuton j«t» ctont wunu tJI SaOatyfor #»tut*rcti«r*»jBcn of theraconor «» contents. 
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ANALYSES PERFORMED BY AAL ENVIRONMENTAL LLC - N 


SAMPLE 10 

PARAMETER 

UNITS 

bottle 

NUMBER 



DETECTION 

LWifT 

EPA 

METHOD 

ANALYSIS 

DATE 

CW-0 1-02-000525 

ALKALINITY, TOTAL 

mg/l 

1- - 


225 

1 

APHA2320B 

•35/31/00 

CW-Of -02-000525 

ALKALINITY, BICARBONATE 

mg/l 

1 


173 

1 

APHA23203 

05/31/00 

CW-Q1-02-0G0525 

ALKAUNITY, CARBONATE 

mg/l 

1 


52 

1 

APHA2320B 

05/31/QQ 

CW-01-02-000525 

ALKALINITY, HYDROXIDE 

mg/L 

1 


NO 

1 

APHA2320B 

05/31/00 

CW-01-02-000525 

ALUMINUM 

mgrl 

4 


0.024 

0.020 

200.7 

35/08/00 

CW-01-02-000525 

ANTIMONY 

mg/L 

4 

< 

0.003 

0.003 

200.8 

06/13/00 

CW-01-02-000525 

ARSENIC 

mg/L 

4 


0.108 

0.005 

200.8 

06/13/00 

CW-01-02-000525 

ARSENIC 

mg/L 

12 


0.110 

0.005 

200.8 

06/13/00 

CW-01-02-000525 

ARSENIC 

rog/l 

5 


0.111 

0.005 

200.8 

06/13/00 

CW-01-02-000525 

ARSENIC 

mg/L 

11 


0.106 

0.005 

200.7 

35/06/00 

CW-01-02-000525 

ARSENIC Oil) 

mg/L 

10 

< 

0.005 

0.005 

200.7 

06/06/00 

CW-01-02-000525 

BARIUM • 

mg/L 

a 

< 

0.020 

0.C2C 

200.7 

06/05/00 

CW-01-02-000525 

BERYLLIUM 

mg/L 

4 

< 

0.002 

0.032 

20G.7 

06/06/00 

CW-01-02-000525 

CADMIUM 

mg/l 

4 

< 

0.002 

0.002 

200.8 

06/13/00 

CW-01-02-000525 

CALCIUM 

mg/l 

1 


1.47 

0.50 

200.7 

06/03/1X5 

CW-01-02-000525 

CHLORIDE 

mg/L 

1 


87.2 

0.2 

300.0 

05/28/00 

CW-01-02-000525 

CHROMIUM 

mg/L 

4 ■ 

< 

0.005 

0.005 

20G.7 

Q6/OS/00 

CW-01-02-000525 

CHROMKJM 

mg/L 

5 

< 

0.005 

0.005 

200.7 

06/05/00 

CW-01-02-000525 

COLOR -APPARENT 

cu. 

1 


10-15 

5 

APHA21208 

05/26/00 

CW-01-02-000525 

COPPER 

mg/l 

4 

< 

0.010 

0.010 

200.7 

06/06/00 

CW-01-02-000525 

FLUORIDE 

mg/L 

1 


0.8 

0.1 

300.0 

05/23/00 

CW-01-02-000525 

IRON 

mg/L 

4 

< 

0,020 

0.020 

200.7 

06/06/00 

CW-01-02-000525 

LEAD 

mg/L 

4 

< 

0,007 

0,007 

200.8 

06/13/00 

CW-01-02-000525 

MAGNESIUM 

mg/L 

1 


0.64 

0.10 

200.7 

06/06/00 

CW-01-02-000525 

MANGANESE 

mg/L 

4 

< 

0.005 

0.005 

200.7 

06/06/00 

CW-01-02-000525 

MERCURY 

mg/l 

4 

< 

0.0005 

0.QC05 

245.1 

06/05/00 

CW-01-02-000525 

NICKEL 

mg/l 

4 

< 

0.020 

0.020 

20O.B 

06/13/00 

CW-01-02-000525 

NITRATE /NITRITE as N 

mg/l 

3 

< 

2.0 

2.0 

300.0 

06/18/00 

CW-01-02-000525 

NITRATE as N 

mg/L 

1 


0.4 

0.1 

300.0 

05/26/00 

CW-01-02-000525 

NITRITE as N 

mg/L 

1 

< 

0.1 

0.1 

300.0 

05-25/00 

CW-01-02-000525 

pH 

$.u. 

1 


9.52 

0.01 

APHA4500H+B 

05/26/00 

CW-01-02-000525 

POTASSIUM 

mg/L 

1 


IIS 

0.10 

200.7 

06/06/00 

CW-01-02-000525 

SELENIUM 

mg/L 

4 


0.046 

0.010 

200.8 

06/13/00 

CW-01-02-000525 

SILICA 

mg/L 

1 


16.9 

0,025 

200.7 

06/06/00 

CW-01-02-000525 

SILVER 

mg/l 

4 

< 

0.010 

0.010 

200,8 

06/13/00 

CW-01-02-000525 

SODIUM 

mg/l 

1 


225 

0.50 

200.7 

06/06/00 

CW-01-02-000525 

SULFATE 

mg/L 

1 


83.3 

0.4 

300.0 

05/26/00 

CW-Of -02-000525 

TDS 

mg/L 

1 


532 

10 

APHA2540C 

05/30/00 

CW-01-02-000525 

THALLIUM 

mg/L 

4 

< 

0.001 

0 001 

200.8 

06/13/00 

CW-01-02-000525 

TSS 

mg/L 

1 

< 

2 

2 

APHA2540D 

05/26/00 

CW-01-02-000525 

TURBIDITY 

MTU 

1 


0.3 

0.1 

A.PHA2130B 

05/26/00 

CW-01-02-000525 

ZINC 

mg/L 

4 

« 

0050 

0.050 

200.7 

06/06/00 

CW-01-02-000525 

GROSS ALPHA' 

pCW. 

7 


7 +/-6 

6 

1,2, 3, 4. 6, 7, 8 

07/18/00 

CW-01-02-000525 

GROSS BETA* 

pCW. 

7 


16+A4 

3 

1,2, 3,4,6, 7,8 

07/18/00 

CW-01-02-000525 

RADIUM 226* 

pCi/L 

8,9 


0.9+/- 0.3 

0.2 

1,2, 3, 4, 5, 8, 9 

07/03/00 

CW-01-02-000525 

RADIUM 228* 

pCi/t 

8,9 


0.8 +A 1.1 

0.6 

1,2, 3,8 

06/13/00 

CW-01-02-000525 

URANIUM* 

mg/L 

8,9 


0.0020 

0.0001 

16 

06/17/00 

CW-01-02-000525 

RACCN* 

pCi/L 



100+A25 

49 

4,5 

05-27-00 


‘See attached list of method references 


CATIONS 

ANIONS 

%DIFFERENCE 


10.20 

8.94 

3.30 


Karl W. MeCrea 
Laboratory Director 

nwort * tptKMM v*r to toe temp* Mem*) by the setnretary. Tb* Matty <i m Mbcrttory a totaa to tm an etnt pad Sar h* report. this report 
toe ««**»• uM<rfthecto«to*ftamXto(cMrMM end won to ttodbon tut to* ctter* uturnea earabMy torn* fotoa dstnbutton or the report or m*ot*«s. 
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"A ALRSrc - 

ANALYSIS PERFOH 

SAMPLE 10 

ililigfe rv 



/'Vt- •• T £-y-\ 


■ 

IME0 SY AAL ENVIRONMENTAL U . C - NVQQO40 

BOTTLE 

PARAMETER UNITS NUMBER 


DETECTION 

LIMIT 

FPA. 

METHOD 

ANALYSIS 

DATE 

CW-G3-01-C00525 

ALKALINITY, TOTAL 

mg/L 

1 

223 

1 

APHA23ZQB 

05/31/00 

CW-03-01-000525 

ALKAUN1TY, BICARBONATE 

mg/L 

1 

169 

1 

APHA2320B 

05/31/00 

C W-Q3-0 1-000525 

ALKALINITY, CARBONATE 

mg/L 

1 

54 

1 

APHA23208 

05/31/00 

CW-03-01 -000525 

ALKALINITY, HYDROXIDE 

mg/I 

1 

ND 

1 

APHA23208 

05/31/00 

CW-03^1-000525 

ALUMINUM 

mg/l 

4 

< 0.020 

C.02C 

200,7 

06/06/00 

CW-03-01 -000525 

ANTIMONY 

mg/l 

4 

« Q.C03 

C.003 

200.S 

06/13/00 

CW-03-01 -OOQ525 

ARSENIC 

mg/L 

4 

Q.108 

0.005 

200.8 

08/13/00 

CW-03-01-000525 

ARSENIC 

mg/L 

12 

0.097 

0.005 

200.3 

08/13/00 

CVV-03-G1-0 00525 

ARSENIC 

mg/L 

5 

0.096 

C.C05 

200.8 

06/13/00 

CW-03-01-000525 

ARSENIC 

mg/I 

11 

0.104 

0.005 

2G0.7 

06/GS/00 

CW-03-01-000525 

ARSENIC (III} 

mg/L 

10 

« 0.005 

0.005 

200.7 

08/06/00 

CW-03-01-000525 

BARIUM * 

mg/L 

4 

< 0.020 

0.020 

200.7 

06/08/00 

CW-03-01-000525 

BERYLLIUM 

mg/L 

4 

< 0.002 

0.002 

200.7 

06/06/00 

CW-03-01-000525 

CADMIUM 

mg/L 

4 

< 0.002 

0.002 

200.8 

06/13/00 

CW-03-01-000525 

CALCIUM 

mg/L 

1 

1,38 

0.50 

200.7 

06/06/00 

CW-03-01-000525 

CHLORIDE 

mg/L 

1 

85.1 

0.2 

300.0 

05/27/00 

CW-03-01-000525 

CHROMIUM 

mg/L 

4 

< 0.005 

0.005 

200 7 

06/06/00 

CW-03-01-000525 

CHROMIUM 

mg/L 

5 

« 0.005 

0.005 

200.7 

06/06/00 

CW-03-01-000525 

COLOR -APPARENT 

c.u. 

1 

10-15 

5 

APHA21208 

C&26/0G 

CW-03-01-000525 

COPPER 

mg/L 

4 

< 0.010 

0.010 

200.7 

06/06/00 

CW-03-01-000525 

FLUORIDE 

mg/1. 

1 

0.5 

0.1 

300.0 

05/27/00 

CW-03-01-000525 

IRON 

mg/L 

4 

< 0,020 

C.020 

200.7 

06/06/00 

CW-03-01-QQC625 

LEAD 

mg'! 

4 

< 0.007 

0.007 

200.3 

06/13/00 

CW-03-01-000525 

MAGNESIUM 

mg/l 

1 

0.58 

0.10 

200.7 

06/06/00 

CW-03-01-000525 

MANGANESE 

mg/L 

4 

< 0.005 

0,005 

200.7 

.06/06/00 

CW-03-01-000525 

MERCUR V 

mg/L 

4 

< 0.0005 

Q.OOOS 

245.1 

06/05/00 

CW-03-01-000525 

NICKEL 

mg/L 

4 

< 0.020 

0.020 

200.8 

06/13/00 

CW-03-01-000525 

NITRATE/ NITRITE esN 

mg/L 

3 

* 2.0 

2.0 

300.0 

06/18/00 

CW-03-01-000525 

NITRATE as N 

mg/L 

1 

0.3 

0.1 

300.0 

05/27/00 

CW-03-01-000525 

NITRITE as N 

mg/L 

1 

< 0.1 

0.1 

3000 

05/27/00 

CW-03-01-000525 

PH 

S.U. 

1 

9.51 

0.01 

APHA4500H+S 

05/26/00 

CW-03-01-000525 

POTASSIUM 

mg/l 

1 

11,0 

0.10 

200 7 

06/06/00 

CW-03-01-000525 

SELENIUM 

mg/L 

4 

0.040 

0.010 

200.8 

06/13/00 

CW-03-01-000525 

SILICA 

mg/L 

1 

34.4 

0.025 

200.7 

CS/06/CG 

CW-03-01-000525 

SILVER 

mg/L 

4 

< 0.010 

0.010 

200.8 

06/13/00 

CW-03-01-000525 

SODIUM 

mg/l 

1 

226 

0.50 

200.7 

06/06/00 

CW-03-01-000525 

SULFATE 

mg/l 

1 

81 .6 

0.4 

3000 

CS/27/00 

CW-03-01-000525 

TDS 

mg/L 

1 

503 

10 

APHA2540C 

05/30/00 

CW-03-01-000525 

THALLIUM 

mg/L 

4 

< 0.001 

0.001 

200 8 

06/13/00 

CW-03-01-000525 

TSS 

mg/L 

1 

< 2 

2 

APHA2540D 

05/26/00 

CW-03-01-000525 

TURSIDITY 

NTU 

1 

0.3 

0.1 

APHA2130B 

05/26/00 

CW-03-01-000525 

ZINC 

mg/L 

4 

< 0.050 

0,050 

200.7 

06/06/00 

CW-03-01-000525 

GROSS ALPHA* 

pCi/L 

7 

9+A5 

7 

1.2, 3, 4, 6, 7, 8 

07/18/00 

CW-03-01-000525 

GROSS SETA* 

pCi/L 

7 

12+/- 10 

7 

1,2,3, 4, 6, 7.8 

07/18/00 

CW-03-01-000525 

RADIUM 226* 

pCi/L 

8,9 

0.0 +A 0.1 

0.1 

1.2, 3, 4, 5, 8. 9 

07/03/00 

CW-03-01-000525 

RADIUM 223* 

pCi/L 

8.9 

2.4+/- 0.7 

0.4 

1.2, 3,8 

06/13/00 

CW-03-01-000525 

URANIUM* 

mg/L 

8,9 

0.0020 

0.0001 

16 

06/17/00 

CW-03-01-000525 

RADON* 

pCt/L 


120 -A 27 

53 

4.5 

05-27-00 


*See attached list of method references 


CATIONS 

ANIONS 

%DIFFERENCE 


10.23 

8.34 

3.85 


KariW. McCrea 
Laboratory Director 

»« report <a appimbM orty to 9» uwipre reared by Ore lubcntuy. Th» Sabtty of ttre bfeoretoiy » fcnrt*d to ft* tcrvxrt pvi for (fii» report. TN* report 
lorttwi txdustvs u» ot If* dl«* lo wtwn < a *Mr*»*} trti jpon tft» oanmof tfreittre c»«nt u«jn« *> (reo+ty (crlf»ft/ir>«r 3titit>i*ionor tf» report or It* ayrl*nt». 


W AAL 

ENVIRONMENTS 


520 



ANALYSIS PERFORMED BY AAL ENVIRONMENTAL LLC - NV00040 

BOTTLE DETECTION EPA ANALYSIS 

SAMPLE ID PARAMETER UNITS NUMBER LIMIT METHOD DATE 


CW-03-01-000525 RADON pCi/L 81+/- 22 44 4,5* 05-27-00 


"See attached list of method references 


(Om° 

Karl W. McCrea 
Laboratory Director 


•'U rtf, grt m oMy to ITm uunpte by to* tebortewy Th* labity of to* Ittorwlay a United to 9* «mou* sags tor tote tepoft Thte noon 
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$AtREF: :cfi yi’t 

AN' 1 YSIS PERFO! 

SAMPLE !D 

JB&s-S m 

nil 






fslllll 

1 

PARAMETER UNITS 

- NV00040 

BOTTLE 

NUMBER 




Replicate 

Percent 

Difference 

METHOD 

DETECTION 

LIMIT 

EPA 

METHOD 

ANALYSIS 

DATE 

CW-01-01-000525 

ALKALINITY, TOTAL 

mg/L 

1 


223 


221 

0.2 

1 

APHA2320B 

05/31/00 

CW-01-01-000525 

ALKALINITY, BiCARSONATE 

mg/L 

1 


170 


189 

0.1 

1 

APHA23208 

05/31/00 

CW-01-01-000525 

ALKALINITY, CARBONATE 

mg/L 

1 


53 


53 

0.0 

1 

APHA2320B 

05/31/00 

CW-01-01-000525 

ALKALINITY, HYDROXIDE 

mg/L 

1 


ND 


ND 

N/A 

1 

APHA2320B 

05/31/00 

CW-01-01-000525 

ALUMINUM 

mg/L 

4 


0.024 


0.025 

-1.0 

0.020 

200.7 

06/06/00 

CW-01-01-000525 

ANTIMONY 

mg/L 

4 

< 

0-003 

< 

0.003 

o.o 

0.003 

200.8 

06/15/00 

CW-01-01-000525 

ARSENIC 

mg/L 

4 


0.114 


0.113 

0.2 

0.005 

200.8 

06/13/00 

CW-01-01-000525 

ARSENIC 

mg/L 

12 


0.114 


0.110 

0.9 

0.005 

200.8 

06/13/00 

CW-01-01-000525 

ARSENIC 

rrg/L 

5 


0,113 


0.112 

0.2 

0.005 

200.8 

06/13/00 

CW-01-01-000525 

ARSENIC 

mg/L 

11 


0.1C9 


0.109 

0.0 

0.005 

200.7 

06/06/00 

CW-01-01-000525 

ARSENIC (111) 

mg/L 

10 

< 

o.oos 

< 

0.005 

0.0 

0.005 

200.7 

08/06/00 

CW-01-01-000525 

BARIUM 

mg/L 

4 

< 

0.020 

< 

0.020 

0.0 

0-020 

200.7 

06/06/00 

CW-01-01-000525 

BERYLLIUM 

mg/L 

4 

< 

0.002 

< 

0.002 

0.0 

0.002 

200.8 

06/06/00 

CW-01-01-000525 

CADMIUM 

mg/L 

4 

< 

0.002 

< 

0.002 

0.0 

0.002 

200.8 

06/13/00 

CW-01-01-000525 

CALCIUM 

mg/L 

1 


1.37 


1.41 

-0.7 

0.50 

200,7 

06/06/00 

CW-01-01-000525 

CHLORIDE 

mg/L 

1 


98.1 


101 

-0.7 

0.2 

300.0 

06/18/00 

CW-01-01-000525 

CHROMIUM 

mg/L 

4 

< 

0.005 

< 

0.005 

0.0 

0.005 

200.8 

06/06/00 

CW-01-01-000525 

CHROMIUM 

mg/L 

5 

< 

0.005 

< 

0.005 

0.0 

0.006 

200,8 

06/06/00 

CW-01-01-000525 

COLOR -APPARENT 

C.U. 

1 


5-10 


N/A 

N/A 

5 

APHA21208 

05/26/00 

CW-01-01-000525 

COPPER 

mg/L 

4 

< 

0.010 

< 

0.010 

0.0 

0.010 

200.8 

06/06/00 

CW-01-01-000525 

FLUORIDE 

mg/L 

1 


0.614 


0.638 

-1.0 

0.1 

300.0 

06/18/00 

CW-01-01-000525 

IRON 

mg/L 

4 

< 

0.020 

< 

0.020 

0.0 

0.020 

200.7 

06/14/00 

CW-01-01-000525 

LEAD 

mg/L 

4 

< 

0.007 

< 

0.007 

0.0 

0.007 

200.8 

06/13/00 

CW-01-01-000525 

MAGNESIUM 

mg/L 

1 


0.57 


0.57 

0.0 

0.10 

200.7 

06/06/00 

C'*'. ^1-01-000525 

MANGANESE 

mg/L 

4 

< 

0.005 

< 

0.005 

0.0 

0.005 

200.7 

06/06/00 

<: -01-000525 

MERCURY 

mg/L 

4 

< 

0.0005 

< 

0.0005 

0.0 

0.0005 

245.1 

06/05/00 

— •'.-01-000525 

NICKEL 

mg/L 

4 

< 

0.020 

< 

0.020 

0,0 

0.020 

200.7 

06/13/00 

CW-01-01-000525 

NITRATE / NITRITE as N 

mg/L 

3 

< 

2.0 

< 

2.0 

0.0 

0.1 

300.0 

06/18/00 

CW-01-01-000525 

NITRATE as N 

mg/L 

1 


0.384 


0.361 

1.5 

0.1 

300.0 

06/18/00 

CW-01-01-000525 

NITRITE as N 

mg/L 

1 


3.16 


3.19 

-0.2 

0.1 

300.0 

06/18/00 

CW-01-01-000525 


S.U. 

1 


9.50 


N/A 

N/A 

0.01 

APHA4500H+B 

05/26/00 

CW-01-01-000525 

POTASSIUM 

mg/L 

1 


10.7 


10.6 

0.2 

0.10 

200.7 

06/06/00 

CW-01-01-000525 

SELENIUM 

mg/L 

4 


0.023 


0.024 

-1.1 

0.010 

200.7 

06/15/00 

CW-01-01-000525 

SILICA 

mg/L 

1 


34.2 


34.0 

0.1 

0.025 

200.7 

06/06/00 

CW-01-01-000525 

SILVER 

mg/L 

4 

< 

0.010 

< 

0.010 

0.0 

0.010 

200.8 

06/13/00 

CW-01-01-000525 

SODIUM 

mg/L 

1 


220 


218 

0.2 

0.50 

200.7 

06/06/00 

CW-01-01-000525 

SULFATE 

mg/L 

1 


83.6 


87.2 

-1.1 

0.4 

300.0 

06/18/00 

CW-01-01-000525 

TDS 

mg/L 

1 


514 


580 

-3.0 

10 

APHA2540C 

05/30/00 

CW-01-01-000525 

THALLIUM 

mg/L 

4 

< 

0.001 

< 

0.001 

0.0 

0.001 

200.8 

06/13/00 

CW-01-01-000525 

TSS 

mg/L 

1 

< 

2 


N/A 

N/A 

2 

APHA2S40D 

05/26/00 

CW-01-01-000525 

TURBIDITY 

•NTU 

1 


0.5 


N/A 

N/A 

0.1 

APHA2130B 

05/26/00 

CW-01-01-000525 

ZINC 

mg/L 

4 

< 

0.050 

* 

0.050 

0.0 

0.050 

200.7 

06/06/00 

38413-6809 

GROSS ALPHA 

pCI/L 

N/A 


551.6 +Z-32.6 


590.3 */- 33.7 

6.7 

5 

1, 2, 3, 4, 6, 7, 8 

07/18/00 

38413-6809 

GROSS BETA 

pCi/L 

N/A 


429.0 +/-21.1 


457.9+/- 21 .6 

6.5 

2 

1, 2, 3, 4, 6, 7, 8 

07/18/00 

38413-9273 

RADIUM 226 

pCi/L 

N/A 


0.011 +/-.084 


0.124 +/- 0.094 

16.7 

0.1 

1, 2, 3, 4. 5. 8, 9 

06/20/00 

38413-9703 

RADIUM 228 

pCi/L 

N/A 


0.73+/- 0.514 


0.615 +/- 0.538 

1.7 

0.3 

1, 2, 3, 8 

06/13/00 ' 

38413-9125 

URANIUM 

mg/L 

N/A 

0.8162 +/- 0.0265 

0.8292 +/- .0274 

1.5 

0.0001 

16 

06/17/00 

38413-9126 

RADON 

pCI/L 

N/A 


44.288 +/- 17.42 


44.568 ♦/- 17.53 

0.6 

49 

4, 5 

05-27-00 



Karl McCrea 

Lr" - -<jtory Director 
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HIPI!S11*PSS!PS 

MtREF; EV54M 

ANALYSIS PERFORMED BY AAL ENVIRONMENTAL ILC * NVC0040 



BOTTLE DETECTION EPA ANALYSIS 

SAMPLE ID PARAMETER UNITS NUMBER LIMIT METHOD DATE 

CW-01 -01 -000525 SELENIUM mg,! 4 < 0.01 0 0.010 200.8 08/08/00 

CW-01-01 -000525 THALLIUM mg/L 4 < 0.001 0.001 200.8 08/08/00 


•See attached list of method references 


BOTTLE 

SAMPLE ID PARAMETER UNITS NUMBER 


DETECTION EPA 
LIMIT METHOD 


ANALYSIS 

DATE 


CW-01 -02-000525 SELENIUM mg/L 4 < 0.010 0.010 200.8 08/08/00 

CW-01 -02-000525 THALLIUM mg/L 4 < 0.001 0.001 200.8 08/08/00 


'See attached list of method references 


SAMPLE ID 


BOTTLE 

PARAMETER UNITS NUMBER 


DETECTION EPA 
LIMIT METHOD 


ANALYSIS 

DATE 


CW-03-01-000525 SELENIUM mg! 4 < 0.010 0.010 200.8 08/08/00 

CW-03-01 -000525 THALLIUM mg/L 4 < 0.001 0.001 200.8 08/08/00 


‘See attached list of method references 



KariW. McCrea 
Laboratory Director 
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Final 


i AAL 
, ENVIRONMENTAL 
LLC 


S parte Office 
1500 Glendale Ave. 
Nevada 89431 
Box 11530 
Reno NV 89510 


Fax 


REPORT OF ANALYSIS 


Client: 

Project: 

AAL Ref: 

Report Date: 

Samples received by: 
Date Received: 

Time Received: 
Conditions: 


City of Fallon c/o Shepherd-Miller Inc. 
Tim Runnelis 


EV5485 
08-09-00 
K.McCrea 
05-26-00 
3:30 p.m. 

Samples were delived to lab in good condition by T. Runnelis. 
Temperature upon reception was 19.2C. 


Samples Received: 


2 water samples for analysis as requested 


Samples Labeled: 

CW-04-0 1-000526 
CW-04-03-000526 


Thi» report s ^pUcablo only lo me sample received by the laOoratory. The Sabiity cf the laboratory la foiled to the amount paid for this report. This report 
ia for the inclusive use of the diert to whom it is addressd and nxm the condibon th*tho cbant assumes as SeOiWy for the hither rfistnbuboo o< the report or its contents. 
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ATTN: $ " | 

;S’ W8SRBBR@$^BB 

* SR 




ANALYSIS PERFC 

iRMED 3Y AAL ENVIRONMENTAL LLC - NV0004G 





some 

DETECTION 

EPA 

ANALYSIS 

SAMPLE ID 

PARAMETER UNITS NUMBER 

LIMIT 

METHOD 

DATE 


CW-O4-01-0QGS26 

ALKALINITY. TOTAL 

mg/L 

1 


222 

1 

APHA2320B 

05/31/00 

CW-04-O1-Q0Q526 

ALKALINITY. BICARBONATE 

mgl 

1 


168 

1 

APHA2320B 

05/31/00 

CW-04-Q 1 -OOG526 

ALKALINITY, CARBONATE 

mgl 

1 


54 

1 

APHA2320B 

05/31/00 

CW-O4-01-CQO528 

ALKALINITY, HYDROXIDE 

mgiL 

1 


ND 

1 

APHA2320B 

05/31/00 

C W-04-Q 1 -000520 

ALUMINUM 

mgL 

4 

< 

0.020 

0.020 

200.7 

06/06/00 

CW-04-01 -000526 

ANTIMONY 

mgil 

4 

< 

0.003 

0.003 

200.3 

06/13/00 

CW-04-01-000526 

ARSENIC 

mg/1 

4 


0.13 

0.005 

200.8 

06/13/00 

CW-04-G1 -000526 

ARSENIC 

mg/L 

12 


0.099 

0.005 

200.8 

06/13/00 

CW-04-01-000526 

ARSENIC 

mgil 

5 


0.103 

0.005 

200.3 

08/13/00 

CW-G4-01 -000526 

ARSENIC 

mgil 

11 


0.110 

0.005 

200.7 

05/26/00 

CW-04-01-000526 

ARSENIC (111) 

mg/L 

10 

< 

0.005 

0.005 

200.7 

05/26/00 

CW-04-01-000526 

BARIUM 

mgil 

4 

< 

0.020 

0.020 

200.7 

06/06/00 

CW-04-01-000526 

BERYLLIUM 

mg/L 

4 

< 

0.002 

0.002 

20Q.7 

06/06/00 

CW-G4-01 -000526 

CADMIUM 

mg/L 

4 

< 

0002 

0.002 

200.8 

06/13/00 

CW-04-01-000526 

CALCIUM 

mg/L 

1 


1.40 

0.50 

200.7 

0B/G6/00 

CW-04-01-000526 

CHLORIDE 

mg/L 

1 


106 

0.2 

300.0 

06/16/00 

CW-04-01-000526 

CHROMIUM 

mg/L 

4 

< 

0.005 

0.005 

200.7 

Q6/C6/G0 

CW-04-01-000526 

CHROMIUM 

mgl 

5 

< 

0.005 

0.005 

200.7 

06/06/00 

CW-04-01-000526 

COLOR -APPARENT 

C.U. 

1 


5-10 

5 

APHA212DB 

05/26/00 

CW-04-01-000526 

COPPER 

mg/L 

4 

< 

0.010 

0.010 

200.7 

06/C6/00 

CW-04-01-000526 

FLUORIDE 

mgl 

1 


0.7 

0.1 

300.0 

05/26/00 

CW-04-01-000526 

IRON 

mgl 

4 

< 

0.020 

0.02G 

200.7 

06/05/00 

CW-04-01-000526 

LEAD 

mgl 

4 

< 

0.007 

0.007 

200.8 

06/13/00 

CW-04-01-000526 

MAGNESIUM 

mg/L 

1 


0,654 

0.10 

200.7 

06/06/00 

CW-04-01-000526 

MANGANESE 

mgl 

4 

< 

0.005 

0.005 

200.7 

06/06/00 

CW-04-01-000526 

MERCURY 

mg/L 

4 

< 

. 0.0005 

0.0005 

245.1 

06/05/00 

CW-04-01-000526 

NICKEL 

mgl 

4 

< 

0.020 

0.020 

200.8 

06/13/00 

CW-04-01-000526 

NITRATE / NITRITE as N 

mgl 

3 

< 

2.0 

2.0 

300.0 

06/1 8/CO 

CW-04-01-000526 

NITRATE as N 

mgl 

1 


0.4 

0.1 

300.0 

05/26/00 

CW-04-01-000526 

NITRITE as N 

mgl 

1 

< 

11 

0.1 

300.0 

05/26/00 

CW-04-01 -000528 

pH 

s.u. 

1 


9.50 

0.01 

AFHA4S00H+8 

05/26/00 

CW-04-01-000526 

POTASSIUM 

mgl 

1 


11.8 

0.10 

200.7 

06/06/00 

CW-04-01-000526 

SELENIUM 

mg/L 

4 


0 042 

0.010 

200.8 

06/13/00 

CW-04-01-000526 

SILICA 

mgl 

1 


15.7 

0.025 

200.7 

06/06/00 

CW-04-01-000526 

SILVER 

mgl 

4 

< 

0.010 

0.010 

20C.8 

06/13/00 

CW-04-01-000526 

SODIUM 

mgl 

1 


240 

0.50 

200.7 

06/06/00 

CW-04-01-000526 

SULFATE 

mg/L 

1 


89.9 

0.4 

30C.0 

06/16/00 

CW-04-01-000526 

TDS 

mgl 

1 


548 

10 

APHA2540C 

06/01/00 

CW-04-01-000526 

THALLIUM 

mgl 

4 

< 

0.001 

0.001 

200.8 

06/13/00 

CW-04-01-000526 

TSS 

mgl 

1 

< 

2 

2 

APHA25400 

05/30/00 

CW-04-01-000526 

TURBIDITY 

NTU 

1 


9.1 

0.1 

APHA2130B 

05/26/00 

CW-04-01-000526 

ZINC 

mgl 

4 

< 

0.050 

0.050 

200.7 

06/06/00 

CW-04-01-000526 

GROSS ALPHA* 

pCH 

7 


9+A8 

4 

1,2.3, 4.6,7,8 

07/18/00 

CW-04-01-000526 

GROSS BETA* 

pCi/L 

7 


12+/- 4 

2 

12,3,4,6,7,8 

07/18/00 

CW-04-01-000526 

RADIUM 226' 

pCi/L 

8.9 


0.1 +A 0.1 

0.5 

12,3,4,5,3,9 

07/06/00 

CW-04-01-®) 0526 

RADIUM 228* 

pCi/L 

5,3 


1.3+/- 0.5 

0.3 

1,2, 3, 8 

06/07/00 

CW-04-01-000526 

URANIUM* 

mg/L 

8,9 


0.0021 

0.0001 

10 

08/17/00 

CW-04-01 -1X50526 

RADON* 

pCi/L 



81+/- 22 

44 

4,5 

05-27-00 


*SG-3 attached list of method references 


vffltONS" 10.9 

ANIONS 9.59 

%DIFFERENC£ t2.4 



laboratory Director 

7* * •*#*** <**/ » »» *•"«*» by #» WsorHory. T>» of *• M»*o<y « MM » ft* «nou>t p«3 tar rapoft Thi* rapart 

•orlh« *»Sjj«au»o<tf»«ie«towtiom<kKMr*Mdinii*ontfi« condttbn MUtw dt*M ajiuna* »* laiiitty dianMion of tfwraport or Wcortentj. 


f AAL 

ENVIRONMENTAL 

ILC 



ANAl v SIS PER FCF 


SAMPLE ID 


CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 

CW-04-03-000527 



Kail W. MeCrea 
Laboratory Director 


rtJWt 'm aCM arty to thw uni 
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PARAMETER 

UNITS 

BOTTLE 

NUMBER 



DETECTION 

Ll.VIfT 

EFA 

METHOD 

ANALYSIS 

DATE 

ALKAUMTY, TOTAL 

mgL 

1 

< 

1 

1 

APHA232QB 

08/C5/G0 

ALKALINITY. BICARBONATE 

mgL 

1 

< 

1 

1 

APHA2320B 

03/05/00 

ALKALINITY. CARBONATE 

mg/L 

t 


ND 

1 

APHA2320S 

03/05/00 

ALKALINITY, HYDROXIDE 

mg/L 

t 


ND 

1 

APHA23208 

06/C5/0C 

ALUMINUM 

mg/L 

4 

< 

0.020 

0.020 

2QQ.7 

06/08/00 

ANTIMONY 

mg/L 

4 

< 

0.003 

0.003 

200.8 

06/13/00 

ARSENIC 

mg/L 

4 

< 

Q.005 

0.005 

200.8 

06/13/00 

ARSENIC 

mg/L 

12 

< 

0.005 

0.005 

200.8 

08/15/00 

ARSENIC 

mg/L 

5 

< 

0,005 

0.005 

200.8 

06/13/00 

ARSENIC • 

mg/L 

11 

< 

0.005 

0.005 

200.7 

05/28/00 

ARSENIC (III) 

mg/L 

10 

< 

0.005 

0.005 

200.7 

05/26/00 

BARIUM 

mg/L 

4 

< 

0.023 

0.020 

200.7 

06/06/00 

BERYLLIUM 

mg/L 

4 

< 

0.002 

0,002 

200,7 

06/06/00 

CADMIUM 

mg/L 

4 

< 

0.002 

0.002 

200.S 

06/13/00 

CALCIUM 

mg/L 

1 

< 

0.50 

0.50 

200.7 

06/06/00 

CHLORIDE 

mg/L 

1 


6.3 

0.2 

300.0 

05/26/00 

CHROMIUM 

mg/L 

4 

< 

0.005 

0.005 

200.7 

06/06/00 

CHROMIUM 

mg/L 

5 

< 

0.005 

0,005 

200.7 

06/09/00 

COLOR - APPARENT 

C.U. 

1 


5-10 

5 

APHA2120B 

05/26/00 

COPPER 

mg/L 

4 

< 

0.010 

0.01Q 

200.7 

06/06/00 

FLUORIDE 

mg/L 

1 

< 

0.1 

0.1 

300.0 

05/26/00 

IRON 

mg/L 

4 

< 

0.023 

0.020 

200.7 

06/06/00 

LEAD 

mg/L 

4 

< 

0.007 

0.007 

200.8 

06/1 3/CO 

MAGNESIUM 

mcj/L 

1 

< 

0.10 

0.10 

200.7 

06/06/00 

MANGANESE 

mg/L 

4 

< 

0.QC5 

0,005 

200.7 

06/08/00 

MERCURY 

mg/L 

4 

< 

0.0005 

0.0005 

245.1 

06/05/00 

NICKEL 

mg/L 

4 

< 

0.020 

0.020 

200.3 

06/13/00 

NITRATE/ NITRITE as N 

mg/L 

3 

< 

2.0 

0.1 

300.0 

06/18/00 

NITRATE asN 

mg/L 

1 

< 

0.1 

0.1 

300.0 

05/26/00 

NITRITE as N 

mg/L 

1 

< 

0.1 

0.1 

300.0 

05/26/00 

pH 

s.u. 

1 


6.04 

0.01 

APHA450GH+B 

05/26/00 

POTASSIUM 

mg/L 

1 

< 

0.10 

0.10 

200.7 

06/06/00 

SELENIUM 

mg/L 

4 

< 

0.013 

0.010 

200.8 

06/13/00 

SILICA 

mg/L 

1 


0.109 

0.025 

200.7 

06/06/00 

SILVER 

mg/L 

4 

< 

0.010 

0.010 

200.8 

06/13/00 

SODIUM 

mgL 

1 

< 

0.50 

0.50 

200.7 

06/06/00 

SULFATE 

mg/L 

1 


5.9 

0.4 

300.0 

05/26/00 

TDS 

mgL 

1 

< 

10 

10 

APHA2540C 

06/01/00 

THALLIUM 

mgL 

4 

< 

0.001 

0.001 

200.8 

08/13/00 

T5S 

mgL 

1 


2 

2 

APHA2540D 

05/30/00 

TUR8IDITY 

NTU 

1 

< 

0.1 

0.1 

APHA2130B 

05/23/00 

2INC 

mgL 

4 

< 

0.050 

0.050 

200.7 

06/06/00 

GROSS ALPHA 

pCiL 

7 


1 +/-0 

0 

1,2, 3,4,6, 7, 8 

07/18/00 

GRCSS 3ETA 

pCi/L 

7 


1 +/-1 

0 

1.2.3, 4, 6,7,8 

07/18/00 

RADIUM 226 

pCiL 

8,9 


0.1 +/-0.1 

0.4 

1,2,3,4,5.8,9 

07/06/00 . 

RADIUM 228 

pCIL 

8.9 


,07+/- 0.5 

0.3 

1.2, 3.8 

06/07/00 

URANIUM 

RADON 

mgL 

PCiL 

8.9 

< 

0.0001 

0.0001 

16 

06/17/00 


CATIONS 0.06 

ANIONS 0.32 

%DIFFERENCE 139.1 


*> twotiv*} by loftontwy. Th* taMty of thw nfcorttwy it imlM la thw imouif (Mid tor this "wooh. 7hit rapart 
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ANALYSIS PERFORMED BY AAL ENVIRONMENTAL LLC - 






SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 


DETECTION 

LIMIT 

EPA 

METHOD 

ANALYSIS 

DATE 

CW-04-01 -00052S 
CW-04-01 -000526 

SELENIUM 

THALLIUM 

mg/l 

mg/L 

4 < 

4 < 

0.010 

0.001 

0.010 

0.001 

2C0.8 

200.3 

08/08/00 

08/08/00 


Re-analysis per client request 


BOTTLE DETECTION EPA ANALYSIS 

SAMPLE ID PARAMETER UNITS NUMBER UMIT METHOD DATE 

CW-04-03-000527 SELENIUM mg/L 4 < 0.010 0.010 200.8 08/08/00 

CW-04-O3-000S27 THALLIUM mg/L 4 < 0.001 0.001 200.8 08/08/00 

Re-anaiysts per client request ” " ™ 



Laboratory Director 
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■ AAL 
, ENVIRONMENTAL 

LLC 


Sparks Office 
1500 Glendale Ave. 
Nevada 89431 
Box 11530 
Reno NV 89510 
(775)356-0606 
Fax 

(775)356-1413 

Final 


REPORT OF ANALYSIS 


Client: 

Project: 

AAL Ref: 

Report Date: 

Samples received by: 
Date Received: 

Time Received: 
Conditions: 


City of Fallon c/o Shepherd-Miller Inc. 
Tim Runnells 


EV5566 
07-06-00 
G. Ryan 
06-27-00 
8:30 a.m. 

Samples retreived from cold storage. 

Client requested additional analysis on previous job 
EV5485 on 6-27-00. 


Samples Received: 2 water samples for Ortho Phosphorous 


Samples Labeled: 

CW-04-01 -000526 
CW-04-03-000526 


This report is applicable only io [he sample received by the laboratory. The liability of tfte laboratoiy is limited to the amount paid for this report This report 
is for the exclusive use of the client to whom it is addressd and upon ihe condition that the dierw assumes aSliaBiWy for the further distribution of the report or its contents. 
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AALREF: ' - EV5S66 .. ' ' . 

ANALYSIS PERFORMED BY AAL ENVIRONMENTAL LLC - N 


iSiai 



BOTTLE 

SAMPLE ID PARAMETER UNITS NUMBER 


DETECTION EPA ANALYSIS 

LIMIT METHOD DATE 


CW-04-01 -000526 PHOSPHOROUS, ORTHO mg/L 1 0.83 0.25 APHA4500P+C 06/30/00 

CW-Q4-O3-QQQ520 PHOSPHOROUS, ORTHO mg/L 1 < 0.25 0.25 APHA4500P+C 00/30/00 


Requested past recommended hold time. Analyzed past recommended hold time. 



Karl W. McCrea 
Laboratory Director 
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AN* ' YSIS PERFORMED BY AAL ENVIRONMENTAL LLC - NVG0040 

METHOD 


SAMPLE ID " 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 


Percent 
Replicate Recovery 

DETECTION 

LIMIT 

EPA 

METHOD 

ANALYSIS 

DATE 

LFB 

: ALKALINITY, TOTAL 

mg/L 

1 

N/A 

N/A 

N/A 

1 

APHA2320B 

05/31/00 

LFB 

. ALUMINUM 

mg/L 

4 

2.38 

2.50 

95.2% 

0.020 

200.7 

06/06/00 

LFB 

ANTIMONY 

mg/L 

4 

0.090 

0.100 

90.0% 

0.003 

200.8 

08/15/00 

LFB- 

ARSENIC 

mg/L 

4- 

2.35 

2.50 

94,0%- 

0.005 

200.8 

06/13/00 

LFB 

ARSENIC 

mg/L 

.10,11 

2.82 

2.5 

112.8% 

0.005 

200.7 

06/06/00 

LFB . 

BARIUM 

mg/L 

4 

4.88 

5.00 

97.6% 

0.020 

200.7 

06/06/00 

LFB 

BERYLLIUM " 

mg/L 

4 

0.101 

0.100 

101.0% 

.. 0.002 

200.8 

06/08/00 

LFB 

CADMIUM 

mg/L 

4 

0.0976 

0.100 

97.6% 

0.002 

200.8 

06/13/00 

LFB 

CALCIUM- 

mg/L 

1 

49.-6- 

50.0 

99.2% 

0.50 

200.7 

06/06/00 

LFB 

• CHLORIDE 

mg/L 

1 

3.12 

3.00 

104.0% 

0.2 

300.0 

06/18/00 

LFB 

CHROMIUM . 

mg/L 

4 

0.0998 

0.100 

99.8% 

0.005 

200.7 

06/06/00 


COLOR - APPARENT 

C.U. 

1 

N/A 

N/A 

N/A 

5 

APHA2120B 

05/26/00 

LFB 

COPPER 

mg/L 

4 

0.920 

0.100 

920.0% 

0.010 

200.8 

06/06/00 

LFB- 

FLUORIDE 

mg/L 

1- 

2.07 

2.00 

103.7%- 

0.1 

300.0 

06/18/00 

LFB 

IRON 

mg/L 

4 

2.40 

2.50 

96.0% 

0.020 

200.7 

06/14/00 

LFB • 

LEAD 

mg/L 

4 

0.0871 

0.100 

87.1% 

0.007 

200.8 

06/13/00 

LFB 

: MAGNESIUM 

mg/L 

1 . 

48.2 

50.0 

96.4% 

0.10 

200.7 

06/06/00 

LFB 

MANGANESE 

mg/L 

4 

2.40 

2.50 

96.0% 

0.005 

200.7 

06/06/00 

LFB 

MERCURY 

ug/L 

A 

2.07 

2.50 

106.8% 

0.0005 

245.1 

06/05/00 

LFB 

NICKEL 

: mg/L 

4 

0.097 

0.100 

96.5% 

0.020 

200.7 

06/13/00 

.LFB 

NITRATE /NITRITE as N 

mg/L 

3 

5.54 

5.50 

100.8% 

0.1 

300.0 

06/18/00 

LF D : 

NITRATE as N 

mg/L 

1 

2.64 

2.50 

105.6% 

0.1 

300.0 

06/18/00 


NITRITE as N 

mg/L 

1 . 

3.19 

3.00 

106.3% 

0.1 

300.0 

06/18/00 


pH 

S.U, 

1- 

N/A- 

N/A- 

N/A-- 

0.01 

APHA45Q0H+B 

05/26/06 

LFB 

POTASSIUM 

mg/L 

1 

55.9 

50.0 

111.3% 

0.10 

200.7 

06/06/00 

LFB 

SELENIUM 

mg/L 

4 

2.42 

2.50 

96.8% 

0.010 

200.8 

06/15/00 


SILICA 

mg/L 

1 

N/A 

N/A 

N/A 

0.025 

200.7 

06/06/00 

LFB 

SILVER 

mg/L 

4 

0.048 

0.050 

96.6% 

0.010 

200.8 

06/13/00 

LFB 

SODIUM- 

mg/L 

1 

50.5 

■ 50.0 

101.0%- 

0.50 

200.7 

06/06/00 

LFB 

SULFATE 

mg/L 

1 

15.7 

15.0 

104.7% 

0.4 

300.0 

06/18/00 


TDS 

mg/L 

1 

N/A 

N/A 

N/A 

10 

APHA2540C 

05/30/00 

LFB 

THALLIUM 

mg/L 

4 

0.107 

0.100 

107.0% 

0.001 

200.8 

06/13/00 


TSS 

mg/L 

1 

N/A 

N/A 

N/A 

2 

APHA2540D 

05/26/00 


TURBIDITY 

NTU 

1- 

N/A- 

N/A- 

N/A- 

0.1 

APHA2130B 

05/06/00 

LFB 

ZINC 

mg/L 

4 

0.099 

0.100 

99.4% 

0.050 

200.7 

06/06/00 


mport m afftatM arty to wmf*t m m v rni by *» laboratory. Th* Matty at *» laboratory » ttnitwJ (o 9to *m arrt pato tor If** raport Tfra raport 
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1 


METHOD 


SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 


Replicate 

Percent 

Recovery 

DETECTION 

LIMIT 

EPA 

METHOD 

ANALYSIS 

DATE 

WP62 

ALKALINITY, TOTAL 

mg/L 

1 

95.6 

95.7 

99.9% 

1 

APHA232QB 

05/30/00 

QCS9968 

ALUMINUM 

mg/L 

4 

0.864 

0.790 

109.4% 

0.020 

200,7 

06/06/00 

QCS9988 

ANTIMONY 

mg/L 

4 

0.152 

0.167 

91.0% 

0.003 

200.8 

06/15/00 

QCS9988 

ARSENIC 

mg/L 

4 

0.0824 

0.109 

75.6% 

0.005 

200.8 

06/13/00 

QCS9988 

ARSENIC 

mg/L 

10, 11 

0.107 

. 0.109 

98.2% 

0.005 

200.7 

05/26/00 

QCS9988 

BARIUM 

mg/L 

4 

1.13 

0.992 

113.9% 

0.020 

200.7 

06/06/00 

QCS9988 

BERYLLIUM 

mg/L 

4 

0.193 

0.183 

105.5% 

0.002 

200.8 

06/06/00 

QCS9988 

CADMIUM 

mg/L 

4 

0.204 

0.216 

94.4% 

0.002 

200.8 

06/13/00 

QCS9988 

CALCIUM 

mg/L 

1 

25.0 

23.4 

106.8% 

0.50 

200.7 

06/06/00 

QCS Anions#727 

CHLORIDE 

mg/L 

1 

26.99 

24.7 

109.3% 

0.2 

300.0 

06/18/00 

QCS9988 

CHROMIUM 

mg/L 

4 

0.399 

0.361 

110.5% 

0.005 

200.7 

06/06/00 


COLOR - APPARENT 

C.U. 

1 

N/A 

N/A 

N/A 

5 

APHA2120B 

05/26/00 

QCS9988 

COPPER 

mg/L 

4 

0.060 

0.053 

112.0% 

0.010 

200,3 

06/06/00 

QCS Anions#727 

FLUORIDE 

mg/L 

1 

4.277 

3.97 

107.7% 

0.1 

300.0 

06/18/00 

QCS9988 

IRON 

mg/L 

4 

0.342 

0.295 

115.9% 

0.020 

200.7 

06/14/00 

QCS9988 

LEAD 

mg/L 

4 

0.0502 

0.0735 

68.3% 

0.007 

200.8 

06/13/00 

QCS9988 

MAGNESIUM 

mg/L 

1 

28.7 

27.7 

103.6% 

0.10 

200.7 

06/06/00 

QCS9988 

MANGANESE 

mg/L 

4 

0.266 

0.233 

114.2% 

0.005 

200.7 

06/06/00 

WP55 

MERCURY 

ug/L 

4 

3.90 

3.72 

104.8% 

0.0005 

245.1 

06/02/00 

QCS9988 

NICKEL 

mg/L 

4 

0.639 

0.674 

94.8% 

0.020 

200.7 

06/13/00 

RDL 

NITRATE / NITRITE as N 

mg/L 

3 

2.02 

2.0 

100.9% 

0.1 

300.0 

06/18/00 

QCS Anions#727 

NITRATE as N 

mg/L 

1 

16.2 

14.9 

108.8% 

0.1 

300.0 

06/18/00 

C nions#727 

NITRITE as N 

mg/L 

1 

1.40 

1.50 

93.3% 

0.1 

300.0 

06/18/00 

’ V .-i 

pH 

S.U. 

1 

5.92 

5.90 

100.3% 

0.01 

APHA45G0H+B 

05/26/00 

Qoo O-P 87 

PHOSPHOROUS, ORTHO 

mg/L 

1 

3.09 

3.00 

103.0% 

0.25 

APHA 

06/30/00 

QCS9988 

POTASSIUM 

mg/L 

1 

42.4 

41.2 

102.9% 

0.10 

200.7 

06/06/00 

QCS9988 

SELENIUM 

mg/L 

4 

0.168 

0.174 

96.6% 

0.010 

200.8 

06/15/00 


SILICA 

mg/L 

1 

N/A 

N/A 

N/A 

0.025 

200.7 

06/06/00 

QCS998S 

SILVER 

mg/L 

4 

0.150 

0.211 

71.1% 

0.010 

200.8 

06/13/00 

QCS9988 

SODIUM 

mg/L 

1 

63.7 

61.5 

103.6% 

0.50 

200.7 

06/06/00 

QCS Anions#727 

SULFATE 

mg/L 

1 

35.1 

34.5 

101.7% 

0.4 

300.0 

06/18/00 


TDS 

mg/L 

. 1 

760 

781 

97.3% 

10 

APHA254QC 

05/30/00 

QCS9988 

THALLIUM 

mg/L 

4 

0.074 

0.076 

97.8% 

0.001 

200.8 

06/13/00 

QC991G1 

TSS 

mg/L 

1 

47.2 

50.3 

93.8% 

2 

APHA2540D 

05/26/00 


TURBIDITY 

NTU 

1 

N/A 

N/A 

N/A 

0.1 

APHA2130B 

05/06/00 

QCS9988 

ZINC 

mg/L 

4 

0.843 

0.768 

109.8% 

0.050 

200.7 

06/06/00 


LCS did not pass requirements for As, Pb and Ag for EPA200.8; Cu and Fe for EPA200.7. This particular LCS sample has since been replaced. 
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BOTTLE 

UNITS- NUMBER' 

I 

|8fi! 

WBBBBSSgBSS 

YSiS PERFORMED BY AAL ENVIRONH 

SAMPEEIET PARAMETERS 

3040 


METHOD 

DETECTION 

LIMIT- 

EPA 

. METHOD- 

ANALYSIS 

DATE- 

LRB 

ALKALINITY, TOTAL 

mg/L 

1 

< 

t 

1 

APHA2320B 

05/31/00 

LRB 

ALUMINUM 

mg/L 

4 

< 

0.020 

0.020 

200.7 

06/06/00 

LRB' 

ANTIMONY 

mg/E 

4 

< 

0:003- 

0.303 

200.8- 

06/15/00' 

LRB 

ARSENIC 

mg/L 

4 

< 

0.005 

0.005 

200.8 

06/13/00 

LRB 

ARSENIC 

mg/L 

to, It 

< 

0.005 

0.005 

200.7 

06/06/00 

LRB 

BARIUM 

mg/L 

4 

< 

0.020 

0.020 

200.7 

06/06/00 

LRB 

BERYLLIUM' 

mg/t 

4- 

< 

0.002- 

0.002- 

200.8- 

06/06/00- 

LRB 

CADMIUM 

mg/L 

4 

. < 

0.002 

0.002 

200.8 

06/13/00 

LRB 

CALCIUM 

mg/L 

1 

-< 

0.50 . 

0.50 

200.7 

06/G6/OO 

LRB 

CHLORIDE 

mg/L 

1 

< 

0.2 

0.2 

300.0 

06/18/00 

LRB" 

CHROMIUM- 

mg/t 

4- 

<- 

0.005 

0:005 

200.7 

06/06/00 

LRB 

COLOR -APPARENT 

C.U. 

t 


5 

5 

APHA2120B 

05/26/00 

LRB 

COPPER 

mg/L 

4 

< 

0.010 

0.010 

200.8 

06/06/00 

LRB 

FLUORIDE 

mg/L 

1 

< 

0.1 

0.1 

300.0 

06/18/00 

LRB 

IRON 

mg/L 

4 

<- 

0.020 

0.020 

200.7 

06/14/00 

LRB 

LEAD 

mg/L 

4 

< 

0.007 

0.007 

200.8 

06/13/00 

LRB 

MAGNESIUM 

mg/L 

1 

:< 

0.10 

O.IO 

200.7 

06/06/00 

■f 

MANGANESE 

mg/L 

4 

< 

0.005 

0.005 

200.7 

06/06/00 

■ 1 ■' 

MERCURY 

ug/L 

4- 

< 

0:0005- 

0.0005 

245.-1 

06/05/00 

LRB 

NICKEL 

mg/L 

4 

< 

0.020 

0.020 

200.7 

' 06/13/00 

LRB 

NITRATE / NITRITE as N 

mg/L 

3 


0.1 

0.1 

300.0 

06/18/00 

LRB 

NITRATE as N 

mg/L 

1 

< 

0.1 

. 0.1 

300.0 

06/18/00 

LRB 

NITRITE as-N- 

mg/L 

1 

< 

0.1 

0.1 

300.0 

06/18/00 

LRB 

PH 

s.u. 

1 


5.96 

0.01 

APHA4500H+B 

05/26/00 

LRB 

POTASSIUM 

mg/L 

1 

< 

0.10 

0.10 

200.7 

06/06/00 

LRB 

SELENIUM 

mg/L 

4 

< 

0.010 

0.010 

200.8 

06/15/00 

LRB 

SILICA. 

mg/L 

1 

<. 

0.025 

0.025 

200.7 

06/06/00 

LRB 

SILVER 

mg/L 

4 

< 

0.010 

0.010 

200.8 

06/13/00 

LRB 

SODIUM 

mg/L 

t 

< 

0.50 

0.50 

200.7 

06/06/00 

LRB 

SULFATE 

mg/L 

1 

< 

0.4 

0.4 

300.0 

06/18/00 

LRB. 

. TDS 

mg/L 

1. 

< 

10 

10. 

APHA2540C. 

05/30/00. 

LRB 

THALLIUM 

mg/L 

4 

< 

0.001 

0.001 

200.8 

06/13/00 

LRB 

TSS 

mg/L 

1 


2 

2 

APHA2540D 

05/26/00 

LRB 

TURBIDITY 

NTU 

1 


0.2 

0.1 

APHA2130B 

05/06/00 , 

LRB. 

ZINC. 

mod- 

4. 

< 

0.050. 

CLQ5CL 

20QJ 

06/06/00. 


fW* 4 * w*eat* <x*/ la th» mit twxi-m d by #» Wwo*ory. Th* Mtty erf th« MarWcry » imrfacj to lb* man p«d be PM rnoort. TN» roport 
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Report of Blank Analysis 


SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 


EPA 

METHOD 

QA for EV5466 






Acculabs #38413 

Gross Aipha 

pCi/L 

7 

0.390+/- 0.1 8 

1,2, 3, 4,6, 7, 8 

Acculabs #38413 

Gross Beta 

pCi/L 

7 

0.64 +/- 0.420 

1,2,3,4,6,7,8 

Acculabs #38413 

Ra-226 

pCi/L 

8,9 

-0.012+/- 0.089 

1,2,3,4,67,8 

Acculabs #38413 

Ra-228 

pCi/L 

8,9 

1.067 +/- 0.696 

1,2, 3, 8 

Acculabs #3841 3 

Uranium (kpa) 

uG/L 

8,9 

-0.0092 +/- 0.00028 

16 


ns report • appfaM* a t*t to to* Mfnpto reewred by to* Trm 

'arm* «ek»wu**o<to»di»«»<rt*m*a»*lrt^««touponm» conMton 
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Report of Decision Level Concentration 


SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 

9125 

9126 

EPA 

METHOD 

QA for EV5466 







Accu labs #38413 

Gross Alpha 

pCi/L 

7 

6.04 


1,2, 3, 4, 6, 7,8 

Acculabs #38413 

Gross Beta 

pCi/L 

7 

2.68 

— 

1,2, 3,4,6, 7,8 

Acculabs #38413 

Ra-226 

pCi/L 

8,9 

0.465 

— 

1,2,3,4,67,8 

Acculabs #3841 3 

Ra-228 

pCi/L 

8,9 

0.32 

— 

1,2, 3, 8 

Acculabs #38413 

Uranium (kpa) 

uG/L 

8,9 

0.0614 

— 

16 

Acculabs #38413 

Rn-222 

uG/L 


— 

38.23 



rwmft * appfca M* nnfy to 0» trnpn n*c*i*»d 6y 9» Ittxfmary. Tb* StMKy of '^boriaxy it ImiteJ to tht tmoirt paid tor mtt ntporl TWt rtpcrt 
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Report of Laboratory Control Sample 


BOTTLE TRUE Percent EPA 

SAMPLE ID PARAMETER UNITS NUMBER VALUE Recovery METHOD 


QA for EV5466 



Acculabs #38413 

Gross Alpha 

pCi/L 

Acculabs #38413 

Gross Beta 

pCi/L 

Acculabs #38413 

Ra-226 

pCi/L 

Acculabs #38413 

Ra-228 

pCi/L 

Acculabs #38413 

Uranium (kpa) 

uG/L 


7 

414 

439.0 

94.3% 

1,2,3, 4, 6,7, 8 

7 

701 

641.00 

109.4% 

1,2, 3, 4,6, 7, 8 

8,9 

2642 

2978 

88.7% 

1,2, 3, 4,6, 7, 8 

8,9 

2591 

2848.8 

91.0% 

1,2,3, 8 

8,9 

27.9 

30.06 

92.8% 

16 


•"» report it only to 9 m tamcM reo*v*d Sy ft* d twdp fy. Th* labtty t* BM 'abcnlory it imtoo to th* «mounl pod fo t thi* report. TV** report 
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Report of Replicate Analysis 


BOTTLE 

SAMPLE IP PARAMETER UNITS NUMBER 


QA for EV5466 




Acculabs #38413 

Gross Alpha 

pCi/L 

7 

Acculabs #38413 

Gross Beta 

pCi/L 

7 

AccdabS #38413 

Ra-226 

pan. 

8 .& 

Acculabs #38413 

Ra-228 

pCi/L 

8,9 

Acculabs- #38413 

Uranium- (kpa)- 

uG/L 

8,9 

Acculabs #38413 

Rn-222 

uG/L 



*RER * Relative Error Ratio 
Acceptance Criteria RER <=1 



TRUE 

VALUE 

RER* 

EPA 

METHOD 

551 .6+/- 32.6 

590.3 +/- 33.7 

0.584 

1,2, 3, 4, 6, 7, 8 

429+/- 21.1 

457.9+/- 21.6 

0.677 

1,2, 3, 4, 6, 7, 8 

ftfltt +/- 0-084 

0.124+/- 0.094 

0635 

t, 2.3,4,©, 7, 8 

0.73 +A 0,514 

0.615 +/- 0.538 

0,109 

1 .2,3,8 

0.8162 +/- 0.0265 

0.8292 +/- 0244 

0241- 

10 

44.288 +/- 17.42 

44.568 +/- 17.53 

0008 
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Report of Laboratory Control Sample 
SAMPLE ID - •• PARAMETER 


BOTTLE 
UNITS NUMBER 


TRUE . • Percent ERA. 

VALUE Recovery METHOD 


QA for EV 5469 


Acculabs #38523 Gross Alpha 
Acculabs #38523 Gross Beta 
Acculabs #38523 Ra-226 
Acculabs #38523 Ra-228 - 

Acculabs #38523 Uranium (kpa) 


pCi/L 7 

pCi/L 7 

pCi/L 8,9 

pCi/L 8,9 

uG/L 8,9 


36.1 +/- 

354+/- 2.7 

98.1% 

1 ,2.3,4, 6,7,8 

38+/- 

38.6+/- 6.2 

101.6% 

1,2.3, 4, 6, 7, 8 

2978 +/- 

2838.00 +/-841 

95.3% 

1,2, 3,4, 6,7, 8 

2848.8 +/- 

2591 +/- 405 

91.0% 

1, 2,3.8 

30.06 +/- 

30+/- 1.33 

99.8% 

16 


"5 iwpcrt i» wcioM on* to *W Mmpla racatvad by tha laboraiory. Tha 
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Report of Blank Analysis 


SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 


EPA 

METHOD 

QA for EV5469 






Acculabs #38523 

Gross Alpha 

pCi/L 

7 

. 0.09+/- 0.09 

1,2, 3, 4,6,7, 8 

Acculabs #38523 

Gross Beta 

pCi/L 

7 

-0.11 +/-0.39 

1,2, 3, 4, 6, 7,8 

Acculabs #38523 

Ra-226 

pCi/L 

8,9 

0.067+/- 0.085 

1,2, 3, 4,6, 7, 8 

Acculabs #38523 

Ra-228 

pCi/L 

.8,9 

1.067+/- 0.696 

1 ,2,3,8 

Acculabs #38523 

Uranium (kpa) 

uG/L 

8,9 

-0.0057 +/- 0.00093 

16 


n>port * itefcaeta artff to j» ur-cu n aWil by #» t*w**y- Th» tt>ay rf M Wxntoiy i* Irhm to M «roow* pad tor M roport Thit import 
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Report of Decision Level Concentration 


SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 

9406 

9407 

EPA 

METHOD 

QA for EV5469 







Acculabs #38523 

Gross Alpha 

pCi/L 

7 

4.62 

4.60 

1,2,3, 4, 6,7,8 

Acculabs #38523 

Gross Beta 

pCi/L 

7 

2.61 

2.61 

1,2,3, 4,6, 7, 8 

Acculabs #38523 

Ra-226 

pCi/L 

8,9 

0.415 

. 0.326 

1,2, 3,4,6, 7, 8 

Acculabs #38523 

Ra-228 

pCi/L 

8,9 

0.32 

0.30 

1 ,2,3,8 

Acculabs #38523 

Uranium (kpa) 

; uG/L 

8,9 

0.0902 

0.0902 

16 


,,s rape* * ipc*cjt*» a*f to Vm ttmpia r ecaiyad bjr fta WOTlory. IT* Wdty o( «w MxxWcry a imtad lo the amount pari tor th» report Tfw report 
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R\„. of Sample Matrix Spike 


SAMPLE ID PARAMETER UNITS 

QA Tor EV5480 

Acculabs #38524 Gross Alpha pCI/L 

Acculabs #38524 Grass Beta pCi/L 

AcculaPs #35524 Ra-226 pCi/L 

Acculabs #38524 Ra-228 pCi/L 

Acculabs- #38524 Uranium (kpa> uG/L 


BOTTLE Spike Percent EPA 

NUMBER Result Value Recovery METHOD 


7 

101.5+/- 

119.64+/- 20.98 

117.8 

1 ,2,3,4,6,7,8 

7 

151.8+/- 

155.39 +/- 8.72 

102.3 

1 ,2,3,4, 6,7, 8 

8,9 

2.98 *r- 

2.94*/- 

98.7 

1, 2,3,4, 6, T, 8 

8.9 

N/A 

N/A 

N/A 

1.2.3, 8 

8,9 

15.08 +A 

15.85* A 

105.7 

16 


7* n * p0rl * * p pfc * ti * * 10 ** "'"P** Oy n» me** * *>• HOorttey it imte) to «• «na(t foe ?>* ««rt. tttt report 
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Report of Replicate Analysis 


SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 


TRUE 

VALUE 

RER* 

EPA 

METHOD 

QA for EV5480 








Acculabs #33524 

Gross Alpha 

pCi/L 

7 

6.3 +/- 4.92 

2.4+/- 4.41 

0.415 

1,2,3, 4,6, 7, 8 

Acculabs #38524 

Gross Beta 

pCi/L 

7 

13.4 +/- 3.54 

6.0+/- 3.16 

1.093 

1,2, 3, 4, 6,7, 8 

Acculabs #38524 

Ra-226 

pCtit 

8,9 

0. 153 +/- 0. 408 

O 128-+/- 0.095 

0.423 

4,2, 3, 4, 6, 7,0 

Acculabs #38524 

Ra-228 

pCi/L 

8,9 

N/A 

N/A 

N/A 

1,2, 3,8 

Acculabs- #38524 

Uranium (kpa> 

uG/L 

8,0 

4.9557 +/- 0.0564 

4.8257 +/- 0.0542 

6.85%** 

46 


*RER = Relative Error Ratio 
Acceptance Criteria RER <=1 

** Represents Duplicate RPD 
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Report of Decision Level Concentration 


BOTTLE EPA 


SAMPLE ID 

PARAMETER 

UNITS 

NUMBER 

9413 

9414 

9415 

METHOD 

QA for EV5480 








Acculabs #38524 

Gross Alpha 

pCi/L 

7 

5.42 

5.58 

7.08 

1,2, 3,4,6, 7,8 

Acculabs #38524 

Gross Beta 

pCi/L 

7 

2.5 

2.67 

6.75 

1,2, 3, 4, 6, 7, 8 

Acculabs #38524 

Ra-226 

pCi/L 

8,9 

0.105 

0.175 

0.119 

1,2, 3, 4,6, 7, 8 

Acculabs #38524 

Ra-228 

pCi/L 

8,9 

0.32 

0.61 

0.36 

1,2, 3,8 

Acculabs #38524 

Uranium (kpa) 

uG/L 

8,9 

0.0753 

0.0753 

0.0753 

16 


"port • oepfcow* a Mmcto reartred By V» WKmory. Tl» lab*y of 9m laDentoni m frnMd 10 8» imount fm] for tNt report. TO* report 
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Report of Laboratory Control Sample 

SAMPLE ID PARAMETER 


BOTTLE 
UNITS NUMBER 



EPA 

METHOD 


QA for EV 5480 

Acculabs #38524 Gross Alpha pCVL 7 

Acculabs #38524 Gross Beta pCi/L 7 

Accufabs #38524 Ra-226 pCi/L 8,9 

Acculabs #38524 Ra-228 pCi/L 8,9 

Acculabs #38524 Uranium (kpa) uG/L 8,9 


439 +/- 

398.74 + /- 41.2 

90.8% 

1,2, 3, 4, 6, 7, 8 

639 +/- 

708.9 +/- 34.77 

110.9% 

1,2,3,4,67,8 

2978 +/- 

3114+/- 922 

104.6% 

1,2,3,4,67,8 

2838.5 +/- 

2295.6 +/- 409.2 

80.9% 

1. 2,3.8 

30.06 +/- 

30.00 +/- 1.33 

99.8% 

16 


1.5 report <* sppfcatts arty to #» wrnpte recsivsil by isborstory. 7>» W*ty 
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Report of Blank Analysis 


SAMPLE ID 

PARAMETER 

UNITS 

QA for EV54SG 



Acculabs #38524 

Gross Alpha 

pCi/L 

Acculabs #38524 

Gross Beta 

pCi/L 

Acculabs #38524 

Ra-226 

pCi/L 

Acculabs #38524 

Ra-228 

pCi/L 

Acculabs #38524 

Uranium (kpa) 

uG/L 


BOTTLE 

NUMBER 


EPA 

METHOD 

7 

0.260+/- 0.16 

1,2, 3, 4,6, 7,8 

7 

0.71 +/- 0.400 

1,2, 3, 4,6, 7, 8 

8,9 

-0.029+-0.071 

1,2, 3,4, 6, 7, 8 

8,9 

0.453 +/- 0.536 

1,2, 3, 8 

8,9 

-0.0057 +/- 0.00093 

16 
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Report of Blank Analysis 


SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 


EPA 

METHOD 

QA for EV5485 






Acculabs #38600 

Gross Alpha 

pCi/L 

7 

0.09 +/- 0.09 

1,2, 3, 4, 6,7, 8 

Acculabs #38600 

Gross Beta 

pCi/L 

7 

-0.11 +/-0.39 

1,2, 3, 4, 6, 7, 8 

Acculabs #38600 

Ra-226 

pCi/L 

8,9 

0.067+/- 0.085 

1,2, 3, 4,6, 7, 8 

Acculabs #38600 

Ra-228 

pCi/L 

8,9 

1.067+/- 0.696 

1,2,3, 8 

Acculabs #38600 

Uranium (kpa) 

uG/L 

8,9 

-0.0325 +/- 0.00254 

16 


i*port * applicable only to to* »mpl* received by too l*ixx*tocy. Th* tability of to* laboratory .1 tinted to to* amount gad for to« report Thia report 
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Report of Laboratory Control Sample 


SAMPLE ID 

PARAMETER 

UNITS 

BOTTLE 

NUMBER 


Calculated 

Value 

Percent 

Recovery 

EPA 

METHOD 

QA for EV 5485 








Acculabs #38600 

Gross Alpha 

pCi/L 

7 

36.1 +/- 

35.4 +/- 2.7 

98.1% 

1,2, 3, 4, 6,7, 8 

Acculabs #38600 

Gross Beta 

pCi/L 

7 

38 +/- 

38.6 +/- 6.2 

101.6% 

1,2, 3,4,6, 7,8 

Acculabs #38600 

Ra-226 

pCi/L 

8,9 

2978 +/- 

2838.00+/- 841 

95.3% 

1,2,3, 4, 6. 7, 8 

Acculabs #38600 

Ra-228 

pCi/L 

8,9 

2848.8 +/- 

2591 +/-405 

91.0% 

1, 2.3,8 

Acculabs #38600 

Uranium (kpa) 

uGA. 

8,9 

30.06 +/- 

30 +/-1.33 

102.5% 

16 


his report is applicable oil/ to to wmpto recaiwd by ft* laboratory. Tha UbMy ef tha laboratory a loniad to the amount paid for tha report This report 
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Report of Decision Level Concentration 


BOTTLE EPA 

SAMPLE ID PARAMETER UNITS NUMBER 9702 9703 METHOD 


QA for EV5485 


Acculabs #38600 

Gross Alpha 

pCi/L 

7 

3.82 

0.370 

1,2,3, 4, 6, 7, 8 

Acculabs #38600 

Gross Beta 

pCi/L 

7 

2.26 

0.49 

1,2,3, 4, 6, 7, 8 

Acculabs #38600 

Ra-226 

pCi/L 

8,9 

0.488 

0.396 

1,2,3, 4, 6,7, 8 

Acculabs #38600 

Ra-228 

pCi/L 

8,9 

0.32 

0.30 

1,2, 3,8 

Acculabs #38600 

Uranium (kpa) 

uG/L 

8,9 

0.0730 

0.0818 

16 


report 4 applicable only to the temple received by the teboratfify. The liability Of the laboratory a ImSed to the emornt paid to this report. This report 

■the exclusive use of the dient to whom a is eddresad end upon the condition that the cSem ett^res as tabrlity fonhe father dutrbution of the report or its content* 


■ AAL 
f ENVIR0NMENTA1 
LLC 
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YSIS PERFORMED BY AAL ENVIRONMENTAL LLC - NV00040 


Selenium & Thallium Re-Analysis 


BOTTLE 

SAMPLE IP PARAMETER UNITS NUMBER 


METHOD 

DETECTION EPA 
LIMIT METHOD 


LRB Selenium 

LRB Thallium 


mg/L 4 < 0.010 0.010 EPA200.8 

mg/L 4 < 0.001 0.001 EPA200.8 


-us report 'm «ppftao*» arty to th* utr&m recwvwJ by l«bo<*ory. Th« 
'ofttw otckawtiaatf «watorttowtom<tl**Oi*»Mi6*]disentri* concWon 



ANALYSIS 

DATE 


oa/os/oo 

08/08/00 


AA! 

ENVIRON? 

IL< 
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'SIS PERFORMED BY AAL ENVIRONMENTAL LLC - NV0C04G 


Selenium & Thallium Re-Analysis 


BOTTLE 

SAMPLE ID PARAMETER UNITS NUMBER 


METHOD 

TRUE percent DETECTION- EPA ANALYSIS 

VALUE Recovery LIMIT METHOD DATE 


QCS Selenium 

QCS Thallium 


mg/L 4 

mg/L 4 


0.34$ 0.311 111.9% 0.010 EPA200.8 0SJ08/0Q 

0.730 0.723 101.0% 0.001 EPA200.8 08/08/00 


->-« fippit H ippicabK on* » ttt unf* nnM by lh« tabaratoty. Th* Wtf* ■* Hm !»txx*toiy I* SoiW » 9» tmart (MftrN wport The* nport 
form# mdi^uMc<Se«iS«!o»*OT*i*»*»»*»<l«ndu(«nlh« conation m*tfe« <rfth*«ocrt of tococKort*. 


f 


AAL 
ENV1RONMEN 
ILC 
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Selenium & Thallium Re-Analysis 

bottle 

SAMPLE ID PARAMETER UNITS NUMBER 


METHOD 

Spifte- Percent- DETECTION- EPA- ANALTSTS- 

Conc Recovery LIMIT METHOD DATE 


LFB Selenium mg/L 4 2.31 2.50 92.4% 0.010 EPA200.8 08/08/00 

LFB Thallium mg/L 4 0.105 0.100 105.0% 0.001 EPA200.8 08/08/00 



6% only A Jw ittnekt rtotrmi by #* t t bcra& y. U* MaMy at taboretty it irrttd So 9» amour* paid ter B*» report Tha report 
icrfteacStrt tear-wm < it tdcr-wad **l i*ert trw cenitKn shtttea titnttttuntt ter 4»to3wdh*r***en of S» report or KtcwittrTt*. 
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report * eppfcsble only to me «emp4 received by the laboratory. The liability at die laboratory i* limited to me amount paid fee tr>i« report. Thu report 
mo exduerve use of die client to whom it a sddreud end upon the condition mat me cSeot etnrt ail le&tty for mo further datrputon at the report cr n, contents. 


i AAL 
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METHOD 

BOTTLE Percent DETECTION EPA ANALYSIS 

SAMPLE ID PARAMETER UNITS NUMBER Replicate Difference UMIT METHOD DATE 


CW-03-01 -000525 NITRATE / NITRITE as N mg/L 3 

CW-03-0 1-000525 PHOSPHOROUS, ORTHO mg/L 1 


5.4 5.3 0.5 0.1 

0.750 0.775 3.8 0.25 


300.0 06/18/00 

APHA 06/30/00 


»u fapcrt * appfc»«a c rtf to I 
, fcv tha axduwva um of St* eftant 


Ijpcn t ory » anitad to tha amoirt tor thn roport. Thu raport 
aan/oas aJ ItaWity tor tha Kvthar GatrtxAxr* cf tha rapoct or <* contact*. 


f 


AAL 

ENVIRONMENTAL 
LLC 



554 




AN 6 ' 'SIS PERFORMED BY AAL ENVIRONMENTAL LLC - NV00040 
Selenium & Thaffium Re-Analysis 

BOTTLE 

SAMPLE ID PARAMETER UNITS NUMBER 

CW-03-01 -000525 Selenium mg/L 4 

CW-03-01 -000525 Thaffium mg/L 4 


1IJ (Sport IS appMabta only to ths sambWi isostvsd by t f» Istxrstory, TJw CatxMy at tbs 
•w r ha oxcJustva u*» erf Si* ciMrt to ■stem it a aO OmaO snd upon S>« coneite n (m tr>« discs ! 
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METHOD 

Percent DETECTION EPA ANALYSIS 

Reslicate Difference LIMIT METHOD DATE 

0.010 < 0.010 0.0 0.010 EPA200.8 08/08/00 

0.001 < 0.001 0.0 0.001 EPA200.8 08/08/00 
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APPENDIX B 
FIELD DATA SHEETS 


DRAFT 
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GROUND WATER SAMPLING DATA SHEET 


IDENTIFICATION 
Sample Location 




Project Number: 1001*33 


Date Start Stop Page / of/ 

Samplers ^ /7 >h f?vC ff 


aiple Control Numbe rrT 

, BATHER CONDITIONS >F 

Ambient Air Temperature: a CD °FjST Not Measured® Wind: HeavyD Moderated LightfST 

Precipitation: Nonefef RainD SnowO Heavy □ Moderate □ LightD Sunny$2f Partly Cl oudy D 
WELL MEASUREMENTS (Measurements in feet made from top of well casing)/ * & 

Depth to Wate r A/M T otalDepth *2 Feet of Wate r ifrSrtP^C asing Diameter /£ inch Borehole Diamete r inch 

Samrated Borehole Volume: g allons Three Saturated Well Volumes: gallons Well purged with: 

INSTRUMENT CALIBRATION 

pH Meter: Meter Numbe r ^ * Conductivity Meter: Meter Numbe r /*? 


Buffe r/? 1 ** Measured Value 7»dl P Temp. ^- 7 °C Standard u S/cro Measured Valu e 7°^> u S/cm Temp. *^.? °C 

Buffe r^ Measured Valu e/A OP Temp. 133.7 °C Standard *7%^ u S/cm Measured Value sZZJ u S/cm Temp ^tA^ ° C 

Buffe r Measured Value Temn ?P. 7 3 C Standard pS/cm Measured Value pS/cm Temp. °C 

Turbidity Meter: Meter Numbe r ? / Eh Meter Number / 

Standard 5~ 4^ NTU Measured Value SM- _NTU Total Iron Meter Numbe r 
Standard N TU Measured Value 

Standard ly’ / NTU Measured Value'll 
Calibration Checks: EMF Zobell Solution 
Cond. Standard 


__NTU Ferrous Iron Meter Number 3 & 

5* NTU Dissolved Oxygen Meter Number SS 

S^r mV Temp .JP. *7 °C pH Buffe r Measured Value Temp _°C 

jiS/cm Measured Value pS/cm temp °C 


Field Blank Samples: Fe Total Blank_ 


_mg/L Fe 2 *Blank_ 


_mg/L Cond. BIank_ 


_Temp_ 


°C 


FIELD PARA MET) 

:r meas 

XJREMENTS DURING PURGING 

Time 

Volume 

(gallons) 

pH 

Cond. 

(pS/cm) 

Temp. 

°CD “FQ 

Turbidity 
Visual Est.D 
MeasuredO 

Comments 







/o ~4L £>rs 







/ (r 

































JllfilSB 







































Sample 

Date 

Sample 

Time 

Purge 

Volume 

pH 

EMF 

(mV) 

Cond. 

(pS/cm) 

Temp. 

( 6 C) 

Turbidity 

(ntu) 

Fe total 
(mg/L 

Fe 2+ 
(mg/L) 

Diss. 0 2 
(mg/L) 

5/^sifc 


/57.*eo 

VL 

Hf 

?7sr 

2a-o 

0.2-° 

O.a! 

O.of 

>.ssr 


Was a field blank sample collected (03) 
Was a rinsate sample collected (04) 

Other sample ( ) 


^sample control numbe r . ) 

~u/uW r0*>Ar*‘/'hty ja ^ ) 


Yes ^No □ & 

Yes □ No D (sample control number; 
Yes □ NoJjjf(sample control number_ 


Number of Sample Bottles Filled: « 

fk*' - / w-neo 


s. £^v 
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ATA SHEET _ — 

Project Number 

Jfert Time ly/ & Shm tim e/^gp Page 1 of/ 

2/fs st*Z )/ t 


GROUND WATER SAMPLING DATA SHEET ^ ■> 

IDENTIFICATION . . / 7 Project Number ^ ^ 

Sample Locatio n l*-* f f ._ Date $'/?}/<*£’ fort Time ly/ ft Stop tim e/^gQ Pagej_of£ 

mple Control Numbe r 1 4* £ d>2~£>/- <?C> 0??} Samplers " / //*< / * g Jfj z 

LEATHER CONDITIONS 

Ambient Air Temperature: ~7 <4? °CD 0 F£r Not Measured/® Wind: HeavyO ModerateD LightD 

Precipitation: NoneD RainD SnowD HeavyD ModerateD LightD SunnyO Partly CloudyD , 

WELL MEASUREMENTS (Measurements in feet made from top of well casing) -tsnk : /> 

Depth to Water /f/AA Total Depth Feet of Water Casing Diameter inch Borehole Diameter ^ ioch 

Samrated Borehole Volume: ^ #ocg ailons Three Saturated Well Volumes: gallons Well purged with: Dc <y ic « & <* 

INSTRUMENT CALIBRATION . , sy 

pH Meter: Meter Numbe r /-?/ ¥ */» /£ Conductivity Meter Meter Number eZ> / T 

Buifei /O.gO - Measured Value AT. 2- Temp.^SLL °C Standard u S/cm Measured Value 7<g<=> u S/cm Temp^fe °C 

Buffe d 0t> Measured Valu €7-&t Temp. -?*/•/ °C Standard u S/cm Measured Value u S/cm Temp. °C 

Buffe r^. t7 4 Measured ValueU^£_ Ternt *^- $ °C Standard & u S/cm Measured Value £?. f u S/cm Temp^^°C 

Turbidity Meter: Meter Numbe r ~?/ Eh Meter Numbe r 7 ^ 

Standard f N TU Measured Valu e ^S^~7 N TU Total Iron Meter Numbe r 

Standard N TU Measured Value d V? N TU Ferrous Iron Meter Number 3c3 

Standard N TU Measured Value NTU Dissolved Oxygen Meter Number_30 

Calibration Checks: EMF Zobell Solution mV Temp^f^_°C pH Buffer Measured Value Temp °C 

Cond. Standard pS/cm Measured Value pS/cm temp °C 

Field Blank Samples: Fe Total Blank mg/L Fe^Blank mg/L Cond. Blank Temp °C 

FIELD PARAMETER MEASUREMENTS DURING PI RGING 
Time Volume pH Cond. Temp. Turbidity Comments 

(gallons) (pS/cm) “CD °FD Visual Est.0 

MeasuredD „ 

/yarn - 4 _ 4 — — • /Pcs-^rn- P* Sr** / 


Sample 

Sample 

Time 

Purge 

Volume 

pH 

EMF 

(mV) 

Cond. 

(pS/cm) 

Temp. 

TO 

Turbidity 

(ntu) 

Fe total 
(mg/L 

Fe 

(mg/L) 

Sltflto 

Jcif* 


q.fi 



3*1/ 

oftt 

O.oc> 

C>.e» 


Was a field blank sample collected (03) 
Was a rinsate sample collected (04) 

Other sample (_ ) 

Number of Sample Bottles Filled: 

jtes: 

& h/tlki M M-i 


Yes □ No Of (sample control number_ 
Yes □ No Jfi (sample control number_ 
Yes □ No ^(sample control number_ 

c s*xl Jro*** ^ q / 

T>Q ' / 


/ft- P-,01 -fi*- 

AT- 6/ 


-fu>k 

5*~y/e 


Sampler’s Signature . 
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; DATA SHEET 


;cX)£25 


GROUND WATER SAMPUNG I 

IDENTIFICATION . . r b-* *7' / Project 1 

SampieLocation /f/mtse / Date St “//Cfe Stafl Time Stop nm e/30/ Paite I of / 

nple Control Numbe ryi-^t*--*"^ A &/ Samplers ^ &*~sy j*Fnc1f~ 

^ °CO °F$T Not Measured □ Wind: HeavyQ Moderate □ tight)fl* ^ t 

f RainD SnowQ HeavyD Moderated LightG Sunny □ Partly Cloudyf? ,, ~$0 


EATHER CONDITIONS 
Ambient Air Temperature: 
Precipitation: 


ion: NoneH Rain 
EASUREMENTS 


r* ", ** 


sr Jfrjj 


WCir 


WELL MEASUREMENTS (Measurements in feet made from top of well casing) -- 

Depth to Water VnA Total Depth ^ HO Feet of Water g^A^ C asing Diameter inch Borehole Piameter A^^ inch 

Saturated Borehole Volume ^/^ga llons Three Saturated Well Volumes: gallons Weil purged with: rdv+y* 

INSTRUMENT CALIBRATION doff*’' 7 ■* y-tj&si+r 

pH Meter: Meter Number / Y » __ , Conductivity Meter: Meter Number_ 


Buffe r*?*^ Measured Value 7.^2. Temp. / °C Standard 
— ^ p .21 T 


/? 


.er liumoci » » , 

jrS/cm Measured Value *700 u S/cm Temp. 13/. / °C 

jrS/cm Measured Value pS/cm Temp. °C 

Eh Meter Number / & ^ 


Buffe r/***^ Measured Value Temp. ffS- 7 °C Standard 

Buffe r tj'tf Measured Value Temc uff. 7 °C Standard. 

Turbidity Meter: Meter Numbe r ~3 / Eh Met* 

Standard lTY7 N TU Measured Value rffi. N TU Total Iron Meter Number 

Standard fr/Vf NTU Measured Value ^. Tf NTi; Ferrous Iron Meter Numb 

Standard N TU Measured Value *j*T^ N TU Dissolved Oxygen Meter Number 

Calibration Checks: HMF Zobell Solution ^ 3 


& 


W3tA 


m V Tem p ° C pH Buffer 

_jtS/cra Measured Value p$/cm temp °C 


Measured Value 


_ Temp_ 


FIELD PARAMET1 

TR MEASUREMENT 

rs DURING PI 

JRGING 

Time 

Volume 

(gallons) 

pH 

Cond. 

(uS/cm) 

Temp. 

°CQ °FP 

Turbidity 
Visual EstD 
MeasuredD 

Comments 






















































































Sample 

Date 

Sample 

Time 

Purge 

Volume 

pH 

EMF 

(mV) 

Cond. 

(pS/cm) 

Temp. 

(°C) 

Turbidity 

(ntu) 

Fe total 
(mg/L 

Fe 2 * 

(mg/L) 

Diss. 0 2 
(mg/L) 


& 

Ml 22. 

Ul, 

-5"7W 

jc>9r 

7*0. y 

&22- 





Was a duplicate s: 




collected (02) 


Was a field blank sample collected (03) 
Was a rinsate sample collected (04) 

Other sample (__ ) 


Yes □ No $3 (sample control number_ 
Yes □ No ^ (sample control number_ 
Yes □ No $ (sample control number_ 
Yes □ No iy (sample control number_ 


Number of Sample Bottles Filled: / . w . , £7, 

tes: c.-to to 7.70 &t*psA/- **? . ' •* 

•H- •eC-kr A<Y 3- Arf ^,7-T £ 2c>. f"£~ 


ti.** 


Sampler’s Signature 




TVifol Hr*r- 
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vhun 

ion JFldor. Cly> 
ol Numbe r^tc/— 


GROUND WATER SAMPLING DATA SHEET 

Date <5y2 t /'fod S tart Time/* 
Samplers 


.X/^1. 


jgocz_ \ 


IDENTIFICATION 
Sample Location, 
nple Control 

WEATHER CONDITIONS ^ 

Ambient Air Temperature: ^ ^ J CD a FjS Not Measured □ Wind: Heavyd Moderate)® LightCH 

Precipitation: Nonejtf RainD SnowO Heavyd Moderated Lightd SunnyD Partly Cloudjflf 


_ r _ Stop time /^-yg~ Page ! of/_ 

f/fy J*rl/c '/f 





INSTRUMENT CALIBRATION . 
pH Meter: Meter Numbe r ~j_ 

Buffer Measured Value, 

Buffer Measured Value. 

Buffer Measured Value 


5ee.An*/-6f f* 

Conductivity Meter: Meter Number_ 

°C Standard_ 




Temp. 

Temp. 

Temp. 


_°C Standard_ 


_jiS/cm Measured Value_ 
_pS/cm Measured Value_ 


Turbidity Meter: Meter Numbe r / 

Standard NTU Measured Value 

Standard _ 

Standard 


_°C Standard pS/cm Measured Value_ 

Eh Meter Numbe r /&7L 

NTU Total Iron Meter Number_ 


_pS/cm Temp._ 
_pS/cm Temp._ 
^jiS/cm Temp._ 


_°C 

_°C 

°c 


_NTU Measured Value__ 
NTU Measured Value 


& 


Calibration Checks: EMF Zobell Solution _ 

Cond. Standard pS/cm Measured Value pS/cm temp _ 

Field Blank Samples: Fe Total Blank mg/L Fe ; 'Blank_ 


_NTU Ferrous Iron Meter Number _ 

_NTU Dissolved Oxygen Meter Number ✓ ^ 

mV Temp °C pH Buffer Measured Value_ 


_ Temp_ 


_mg/L Cond. BIank_ 


_Temp_ 











Page/ of/. 


"•unple Location f~<* 

npie Con trol Numbe r o /-/}&<? Samplers 

WEATHER CONDITIONS ' ' 

Ambient Air Temperature: # S °CD Not Measured (Jf Wind: HeavyQ ModerateO Ligh$f 

Precipitation: NonelS? RainD SnowO HeavyQ Moderated LightO SunnyBT Partly CloudyD - T t jt&O* 

WELL MEASUREMENTS (Measurements in feet made from top of well casing) - Jk. - f /** '/** f* H " Z***/ 

Depth to Water /V7M Total Depth Feet of Water Casing Diameter inch Borehole Diamete r inch 


inch Borehole Diameter_ 


Satu rat ed Borehole Volume: g allons Three Saturated Well Volumes: gallons Well purged with: //a 

INSTRUMENT CALIBRATION 7* 

pH Meter: Meter Numbe r / V Conductivity Meter: Meter Numbe r / ^ 

Buffe r 7 . Measured Value 7. 0 1 Temp. «^% 7 °C Standar d ^ u S/cm Measured Value 7/. S’ u S/ 

Buffe r ^, l Measured Value H. Temp. *7 °C Standar d *7 00 u S/cm Measured Value 70 f u S; 

Buffe r ■’(AW Measured Value Tcmo ^&C °C Standard pS/cm Measured Value pS/ 

Turbidity Meter: Meter Number Eh Meter Number /£> SZ. 

Standard / N TU Measured Value 4(,. 7 N TU Total Iron Meter Numbe r ~3c> 

Standard N TU Measured Valu e 6. ¥7 N TU Ferrous Iron Meter Numbe r 3 (b 

Standard 7Y7 NTU Measured Value N TU Dissolved Oxygen Meter Number 

Calibration Checks: EMF Zobell Solution ^ ^ / mV Temp P^-*? °C pH Buffer Measured Value 

Cond. Standard pS/cm Measured Value pS/cm temp ,°C 

Field Blank Samples: Fe Total Blank mg/L Fe 2 *Blank mg/L Cond. Blank Temp_ 

FIELD PARAMETER MEASUREMENTS DURING PURGING 


Tune Volume pH Cond. Temp. Turbidity Comments 

(gallons) (RS/cm) “CD °FD Visual Est.D 

MeasuredD 




,S/cm Temo .^2-/ °C 
,S/cm Temp J?x?. ^ °C 
.S/cm Temp. °C 



tfkd? / 3 V tor.*** /// 9* 


Was a duplicate sample collected (02) 
Wai; a field blank sample collected (03) 
Was a rinsate sample collected (04) 

Other sample ( ) 

' 'umber of Sample Bottles Filled: 


Yes □ No [S’ (sample control number_ 
Yes □ No ^(sample control number_ 
Yes □ No ^(sample control number_ 
Yes □ No^2f (sample control number_ 

t ~7 ** 
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GROUND WATER SAMPLING DATA SHEET 


IDENTIFICATION 
Sample Locatio n 


gafc **//'*£■ 


Project Number 




__ r Date St^rt Time &7 I T Stop time <3*tj*/5~ Page / of / 

•nple Control Number ^/fr-*- A> 5~ Samplers ^2^1 1 


WEATHER CONDITIONS 
Ambient Air Temperature: 2£2. 


’CD °FjSf Not Measured Jkj Wind: HeavyD ModerateD Lightly 


Precipitation: NonepT RainD SnowD HeavyD ModerateD LightD Sunny# Partly CloudyD ry j 

WFI T . MEASUREMENTS (Measurements in feet made from top of well casing) - fr/lA " t*> U+cirH-ey*** 


Depth to Wate r A' fh T otal Depth_ 


Feet of Water 


_Casing Diameter _ 


inch Borehole 


_gallons Well purged with:. 


.e te r inc h 




Saturated Borehole Voiume:^jg^gallons Three Saturated Well Volumes: 

INSTRUMENT CALIBRATION 14 

pH Meter: Meter Numbe r / V* ^ ' * Conductivity Meter Meter Number^L_Z 

Buffer2^£ Measured Value ^7 Temp, jffij 3 C Standard *7' <3 u S/cm Measured Value ~lQi7 u S/cm Temp. ‘p/*'/ Q C 
Buffe r VW Measured Value ~~ Temp.^^I °C Standar d^? & u S/cm Measured Value lO f u S/cm Temp. ^ 2 ^. a C 

ButTe ^A2 . Measured Value Temp. ^£fl~ °C Standard pS/cm Measured Value pS/cm Temp. °C 

Turbidity Meter: Meter Numbe r 3 / Eh Meter Numbe r /O ^ 

Standard N TU Measured Valu e N TU Total Iron Meter Number 

Standard N'TU Measured Valu e m»M ' N TU Ferrous Iron Meter Numbe r 


Standard -320. ~NTU Measured Value NTU Dissolved Oxvgen Meter Number 3 <3 

Calibration Checks: EMF Zobell Solution 2 V mV Temp °C pH Buffer Measured Value_ 

Cond. Standard pS/cm Measured Value pS/cm temp °C 


_ Temp_ 


Field Blank Samples: Fe Total Blank_ 


_mg/L Fe J *Blank_ 


_mg/L Cond. 81ank_ 


_Temp_ 


Time 

Volume 

(gallons) 

pH 

Cond. 

(pS/cm) 

Temp. 

°CD°FO 

Turbidity 
Visual Est.0 
MeasuredD 

Comments 

’TrfR 






<=■ *\ 















































































Sample 

Date 

Sample 

Time 

Purge 

Volume 

pH 

EMF 

(mV) 

Cond. 

(pS/cm) 

Temp. 

(°C) 

Turbidity 

(ntu) 

Fe total 
(mg/L 

Fe 2 * 
(mg/L) 

Diss. 0 2 
(mg/L) 

5A</&> 

•?l 

071* 

‘fy.oe’C’ 

u 

?er 


ff.l’ 

O .!& 

AM 


£Z_ 


Was a duplicate sample collected (02) 
Was a field blank sample collected (03) 
Was a rinsate sample collected (04) 

Other sample (_ ) 


Yes No D (sample control number / 
Yes D No ^-(sample control number_ 


Number of Sampje Bottles Filled: 
)tes:‘ 


Yes D No ^(sample control number_ 
Yes □ No^ (sample control number_ 


Co/o—r. 2. &~7 

XaSW > W ri - g'Vg'^P /?■ 7~C 

Ul? C/’fv — ' 


-TtXfi 

Sampler’s Signature 


C/'ly ‘Z—t 


•fei A/ct*' 


D->m .-vi'iv'r.w TWit 
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APPENDIX C 

CHAIN OF CUSTODY DOCUMENTATION 


DRAFT 
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570 
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572 






573 
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577 








578 
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581 








582 










583 
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APPENDIX D 
STIFF DIAGRAMS 


DRAFT 
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Fallon City Well #3 


Fallon City Well #4 


Naval Well #1 


Naval Well #3 



DRAFT 
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Cations 

-20 


-15 


Stiff Diagrams 
SEM Data Set 



Legend 

Na+ Cl 

Ca j^stlC034- C03 

Mri » ! '-^ .sru 

Anions 

10 15 20 

1 i j 

Fallon City Well #1 

Fallon City Well *2 

Fallon City Well #3 

Fallon City Well #4 

Naval WeB #1 

Naval Well #3 


i 


DRAFT 
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r^tinrN 

-20 


-15 


Stiff Diagrams 
SVL Data Set 


mEa/i 

-10 -s o 5 



Legend 



Anions 

10 15 20 


Fallon City Well #1 


Fallon City" Well #2 


Fallon City Well #3 


Fallon City Well #4 


Naval Well #1 


Naval Well #3 


DRAFT 
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O 



